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THE WEE I< IN, TRON C CIRCL ES. 
Rail-makers and sicibeeibiatiies of railway supplies 


General Features. 

: were astounded last week by the statement, telegraph- 
ed from Chicago, on the authority. of the Aatlway Age, that its 
figures of’new railroad construction for the first 1 hree months of 1889 
indicated 53,436 miles of track either under construction or projected. 
As this vast aggregate was four times the largest total mileage ever 
reported for any year, in the history of the country, doubt was im- 
mediately raised as to its correctness, especially when it was stated 
that of the above amount 14,818 miles were under “ construction or 
contract.” The Aatlroad Gazette, however, shows from its own 
records that only 474 miles have been actually laid since January rst, 


as against 1,000 miles laid forthe corresponding period of 1888. This 
would indicate an aggregate new mileage in 1889 of 3,500. Last 


year it was 7,000. There is no telling, however. Not a few rail- 
makers are confident that the turn will come about mid-summer and 
that the closing six months will witness great activity. The April 
report of the Board of Control of the Steel Rail Association shows 
aggregate sales of 670,160 tons out of a total allotment of 990,850 
tons. Last year upto the same time the sales were 658,513 tons. 
The Amalgamated Association of Iron and Steel Workers, it is re- 
ported, will ask that the mills be closed down during 


August. Eastern is trade reported dull. Three-fourths of the fur- 





July and 


naces along the Hudson River and on Lake Champlain are idle, with 


The only notable feature in the 
Pittsburgh situation is the large production of muck iron. For the 
first four months of 1888, the output was 138,009 tons; for the corre- 


no prospects of starting soon. 


period of 1889 it is 147,740 tons. The coke situation is 
on the Dollar 


tumble in wages will no doubt be the corresponding result. The 


sponding 


edge of demoralization. coke is now the cry, and a 


boom in the English iron trade continues. Steel rails have 
advanced to $22.00 per ton, f.o. b. Glasgow, and it is expected 
that the price will reach $25.00 during the Summer. 


A universal dullness appears to pervade Western markets this week. | 


At Chicago there is little effort made to force business. 
lines of work dependent on railroad interests, 
feature 


consumption is keep- 
ing up remarkably well. of the present situa 
tion is the fact that the copious rains throughout the Northwest 
arrested the drouth. Seeding is well advanced, and every prospect 
favors large crops. from St. to the effect that 
furnace-men do not think that prices can go lower, and are rather 
hoping for an advance in May. 


A good 


Advices Louis are 
Buyers seem 
higher prices as long as the production is not checked. 
sales are reported. Four barge 
distributed to buyers at St. Louis, and in the West. The St. 


No large 
loads of Ohio softeners have been 


Louis 


carpenters’ strike is unsettled, and building operations are suspended. | 
While 


The architectural works are anxiously awaiting developments. 
the Detroit market for the past week has been by no means dull, yet 
there seems to be a somewhat undecided feeling among buyers. 
Although stocks in consumers’ 


orders are placed only for limited quantities and 


yards are, in most cases, quite small, 


for reasonably 


Excepting in | 


to have no fear of 


prompt shipment. Lake Superior charcoal continues in fair demand, 
and some good sales of special brands have been made. Southern 
irons are being offered at a very low figure, and several brands of 
Ohio coke irons are offered below prices asked three weeks ago. Our 
Cincinnati correspondent writes that there is no change in prevailing 
conditions, and noimprovement in prices, nor any life or animation 
in the market. Stillthere isa very large volume of business current. 
It is thought by many that signs are thickening of a reaction before 
the last half of the year, but there are no indications of an early 


change. One or two Ohio furnaces have blown out since last 
report. Louisville reports a quiet market, buyers having largely 


laid in supplies of iron for the future. The blowing out of one or 
two Southern furnaces somewhat relieves the pressure to sell. 

Contrary to expectation, the ratio of sales extending 
over the two weeks prior to April 20 has not been 
maintained during the past week, and both sides are waiting for the 
word in the final conflict. It is currently reported that the Pittsburg 
market is for the present, at least, controlled by Mr. Andrew Carnegie, 
which would seem to furnish a valid reason for the hesitancy among 
the Pittsburg furnace-men in covering their ore supplies. The ore 
men, on the other hand, are quite firm and with one or two exceptions 
present a solid front to Mr. Carnegie’s demands. The exceptions are 
found in the ore controlled largely by Mr. Carnegie and kindred in- 
terests, and of which there is so little in the market as to make its 
offer below the selling price a matter of very little risk, while no ore 
dealers seem in any hurry to meet that manufactured quotation. 
Late from the Gogebic Range state that Colby has 
75,000 tons of ore in stock piles and is only working 250 men at 
present. 


Iron Ore. 


advices 


vorth Norrie and has construct- 
ed a shaft house and pocket. The railway tracks have nearly been 
completed as far as the new find. The mines formerly known as Ka- 
kagon and Bessemer are now owned by the Odanah Iron Co. and are 
called Carey and West Carey. Their product is taken by the North 
Chicago Rolling Mill Co. and associates. 

The trade 

plaints are heard on every side. Furnace-men are hoping 


Norrie has found ore on the N 


continues weak and spiritless, and com- 


Pig Iron 
for better times without, however, giving any substantial reasons for 
an advance, except that the signs of the times point in that direction. 
It may be said, however, that the signs of the times have been thus 
for several iron 
The strong and well-to-do furnace-men are quietly reducing 


engaged months, without any good results to the 
makers. 
their output, and instead of hawking their iron about, are storing it 
in their yards where it is of no further expense to them. Buyers are 
confining their purchases to the lowest possible notch, and seem able 
to pick up iron at ruinousiy low prices—the result of 
hypothecating iron in hopes of a better day, never 
One firm has declined to make 1,000 tons of Bessemer iron at $17.00 


inevitable 
which comes. 


prompt cash, at the furnace. Sales are few and quotations are left 
to buyers. 

Serre ne While the demand for bar iron has improved a trifle, 
: prices do not show a material difference, and are any- 
thing but satisfactory. 
mills are preparing for a 


on the other hand, 


The sheet market is also recovering, and the 
trade in this staple. Rails, 
no longer seem to play any role in this market, 
judging from the price and lack of orders. 


good Summer 


Quite a good many steel 
bars are being made, taking the place of iron bars to an appreciable 
extent. Combination shapes are holding their own at $2.90, and are 
in good demand. 

No sales are reported here of anything in the scrap 
line, except a lot of light turnings. | Old rails are for 
sale in plenty, with no takers, and a wide range of opinion exists as 
to price. The mills are running light, and there is little demand for 
old material. 


Scrap Iron 


Jobbers continue to report an excellent business, with 


Hardware . ss 
no special features. 


Everything in the hardware line, 
from heavy castings to cut nails, seems to be selling well, and the 


trade is increasing from day to day. 











WE CAN HAVE CANADA, IF— 
Two important questions have recently been propounded to 





upwards of 1,000 Englishmen, representing the Government and 
commercial and manufacturing interests of Great Britain, by an intel- 





ligent correspondent of the New York Suz. The queries were: 
‘ First—Has the protective tariff of the Dominion caused English- 
men to regard Canadians with diminished sympathy, if not with 
indifference ? 
* Secondly 
desired it?” 


Would England oppose annexation if the Canadians 


In regard to the first question, opinions varied with political 
predilections, the Conservative politicians denying that the protective 
tariff established by the Ottawa Government had cooled the friend- 
ship of Englishmen for their fellow-subjects in America, and the 
Gladstonians holding to the contrary. As to the second point, 
Englishmen of all parties and all classes agree with Mr. Chamberlain, 
in declaring that if secesssion from the British Empire were desired 
by the Canadians, any British Government would have to let the 
people go. Where the Tories and Liberals differ is in the stress they 
lay on the degree of evidence requisite to prove that annexation 
really is desired by the Canadians. Some of the Conservatives assert 
that the wish would have to be substantially unanimous; all insist 
that it must be deliberate, unmistakable, unshakable. Lord Derby 
says more definitely that if an annexation bill should pass the Ottawa 
Parliament only by a small majority, the royal assent might be with- 
held. This seems to involve the admission that if the same bill were 
re-passed in the next Parliament by a larger majority, the Crown 
would have to vield. 

One important point the Sw appears to overlook: The strong- 
est opponents of annexation or reciprocity in Canada to-day are the 
originators and supporters of the present Canadian protective policy. 
The Canadian Manufacturer (Toronto), officially representing the 
Canadian Manufacturers’ Association, is particularly strenuous that 
the present policy does not contemplate annexation with the United 
States, but practically signifies industrial, if not political, independ- 
ence for the Dominion. In its current issue it forcibly remarks that, 
“peaceable annexation can never occur—never—and any other sort 
would entail a bigger and more costly job for our neighbors than 
they would like to undertake.” It also shows by elaborate statistics 
that there was last year a falling off of no less than $3,000,000 in value 
of cotton goods brought into Canada—to say nothing of the immense 
increase in the consumptive requirement during the decade—due 
wholly to the operation of the protective system, which has led to the 
establishment of cotton mills in Canada, and the production within 
that country of almost every class of cotton used by the people—good 
reason why Canada is getting along well enough alone. 
ignored by the Sw, and that is, 
that of the two parties to the compact, the United States has less to 
gain and is, in fact, indifferent on the subject. 


Still another point seems to be 


If the question were 
put to vote in this country to-day, we doubt if it would get a respect- 
able showing. The project would be snowed under. 


SCOTCH PIG |RON WARRANTS AGAIN. 


We can hardly agree with our esteemed coadjutor, the dge of 


Stee/, that it is time to let the American Pig Iron Storage Warrant | on the following plan of action: /7rs¢, to buy out on a cash basis the 


Whatever progress the company may make toward | 


Company alone. 
the consummation of its plans, it should be only ‘in the fullest light 
that can be thrown on the scheme and a careful consideration of its 
possible results. 


the officers of the company, but it does not propose that so dangerous 


a scheme shall be foisted upon the American iron trade without due | 


warning. In the line of such enlightenment, we quote herewith from 
a recent communication to the Glasgow (Scotland) C7t/zen, in regard 
to Scotch pig iron warrants. The writer says: 

“In the present improved condition of the iron, and especially the steel 
trade, the public will be none the worse of a word of caution in case they 
should be led into buying the above [pig iron warrants]. No one who knows 
will deny that for a very long time this class of iron has ceased to be an 
article of commerce; and that it is ever likely to become so no one in the trade 
has the remotest idea. It would be interesting to know where the few hun- 
dred tons recently taken from the enormous stock of 1,032,000 tons went to, or 
for what purpose it was used. 


trail, or ballast. 


It looks like the red herring drawn across the 


This iron is purely a gambling counter—neither more 
less 


trade. 


prices than those current. 
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THE IRON TRADE REVIEW has no hostility against | 


nor | 


and should not be affected in the slightest degree by improvement in | 
Unfortunately, however, improvement in trade is very adversely affected 
by it, as the ironmasters know, to their cost; and it would have been a thous- 
and times better for them, past and present, had this ‘ pawnshop’ never existed. 
Hematite, special Scotch brands, and Cleveland are all worthy of even higher 
How absurd is it that there is only a difference of 
3s. a ton between this speculative stuff and hematite, for which latter there is | 





a large legitimate consumption. Let honest trade get away from this horrible 
mill-stone, and let it be left severely to itself. Perhaps some day soon an 
attempt to transfer the baby to the outside public will be made!” 


As if to emphasize this warning, the /rom and Coal Trades Re- 
view (London), discussing the American scheme, says: 


For years past the British iron trade has staggered under the weight of 
the huge stocks which now fill Messrs. Connal’s yards, both at Glasgow and at 
Middlesbrough, and these stocks, as Sir I. Lowthian Bell said the other day, 
have become a veritable millstone around the nation’s neck which will always 
fetter and cripple the iron trade so long as it exists. It may be that the cir- 
cumstances surrounding the iron industry in the United States may produce 
results different from those that have been experienced in Great Britain. 
But the question at once arises, why should there be a necessity for storing 
iron at all in the United States? The truth is, the symptom is a bad one, and 
shows unmistakable weakness. Americans are credited with shrewd- 
ness, but it does not seem to be exemplified in the haste with which they have 
initiated the new storage system. 

Such a warning as this, based on such experience, should not be 
allowed to go unheeded by American ironmasters. We commend it 
to the consideration of those furnace men who are still contemplating 
connection with the Wall Street movement. 





GOOD FOR THE BOILER-MAKERS. 


Theconvention of boiler-makers, held at Pittsburgh last week, 
turned out to be a very important assemblage, and the action taken is 
of the utmost significance. Almost all the prominent works in the 
country were represented, and a strong organization was formed for 
the purpose of securing better material and better workmanship in 
the construction boilers. The resolutions, as unanimously 
adopted, pledge the members that they will, in all cases, use the best 


of 


material in the construction of boilers, refusing to accept contracts 
where specifications do not call for material of a suitable quality. It 
was also voted as the sense of the convention that the system of 
inspection prescribed by the United States marine laws should be 
adopted. all iron and steel manufact- 
urers to adopt a system of manufacturing but one kind of iron or 
steel to be used in the construction of steam boilers, to be known as 
C. H. No. 1 flange iron, and marine flange steel, respectively, with a 


The resolutions recommend 


tensile strength of not less than 55,000 or more than 65,000 pounds. 
The members pledge themselves to use all honorable means to influ- 
ence their representatives in Congress to procure the passage of such 
laws as will make it a criminal offense, punishable by a fine and 
imprisonment, to manufacture or sell iron or steel for boilers of an 
inferior quality, and a similar offense punishable in like manner for 
the manufacture of boilers for any purpose of an inferior quality to 
that specified, after the passage of such laws. 

This is encouraging. It not only brings into line all honorable 
manufacturers of boilers, but it makes the manufacture of inferior 
material and boilers disreputable, as it should be. We congratulate 
the convention upon the wisdom of its action. 


NO TIN-PLATE TRUST IN ENGLAND. 


The attempt to form a syndicate or trust of Welsh tin-plate man- 
ufacturers came to an inglorious conclusion at the first meeting called 
to consider the proposition. The trade was largely represented, and 
much interest was manifested. The proposed trust was to be based 
works and good will of such firms as wish to realize and retire; sec- 
ond/y, to take over for part cash and part shares the works and good 
will of such makers as wished to remain in the business in connection 
with the combination. The capital of the proposed trust was to be 
£4,000,000 ($19,500,000), and its immediate object was to advance the 


yrice of tin-plates 2 shillings per ton. In answer to a question, as to 
1 g | 


| what could prevent new works starting, in the event of prices being 


advanced as proposed, the projector of the scheme candidly replied 
that a syndicate with enormous capital would have power to swamp 
any such movement. This aspect of the case did not seem to meet 
with any opposition, but the meeting finally voted down the propo- 


sition—ayes 28, nays 21, many not voting—on the ground that any 


| advance in prices would only serve to stimulate legislation in the 


United States looking to an increase of tariff and the building up of a 
tin-plate industry on this side of the Atlantic. Wise Welshmen! 


THESE are great days for the iron pipe mills in Pennsylvania. 
The Pennsylvania Tube Company is said to be working on an order 
for 1,500,000 feet of pipe (enough to lay nearly 300 miles of oil pipe 
line) received a few months ago from the Standard Oil Company. 
Very recently another big order was placed, aggregating, it is said, 
190 miles, divided Pennsylvania Tube Company, 100 
miles; National Tube Works, 60 miles; American Tube and Iron 


as follows: 








5? 





— 
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Company and Oil City Tube Works, 15 miles each. This last order 
is worth about $1,000,000, and means the early construction of pipe- 
lines from the Lima oil field both east and west. 





THE seemingly impracticable project of connecting the Ohio 
River with Lake Erie by means of a ship canal is not dead by any 
means. Last week a bill was introduced and favorably reported in 
the Pennsylvania Legislature, providing for the appointment of a com- 
mission to survey the proposed route and report upon the feasibility 
of the project. The main object of the plan is to secure to Pittsburgh 
cheaper transportation for Lake Superior iron ores from lake ports 
to its steel works and rolling mills. 





OIL AS A FUEL UNDER BOILERS. 


J. W. GWYNN.* 

Never having seen a work on chemistry, or a chemist, and confessing 
ignorance of the mathematical problems by which the oracles demonstrate 
values by analysis, I only expect the attention of the less ambitious operatives, 
who show their skill in the gas and lighting factories, rather than in the col- 
umns of magazines, and who believe that an ounce of experience is worth 
twenty tons of theory. 

For eighteen months our laboratory has been the fire box, and our results 
are obtained by simple subtraction of bills payable from bills receivable, of 
gross cost from value of product. We put aside chemistry and algebra, and 
fine decimals, and rely on eighteen months’ performance as a test of merit and 
worth. Measured by this standard, natural gas is King, and crude oil is the 
Crown Prince. 

Theoretically, three barrels of crude oil, of forty-two gallons each, exceed 
the heating capacity of a ton of coal, but as a steam producer the trials are not 
so favorable to oil. The rival fuels used in the test were Ohio bituminous lump 
coal, against Lima crude oil. Each was used thirty-one consecutive nights, 
with conditions as nearly similar as possible. The consumption of coal was 
sixty-five and one-half tons in the thirty-one nights, and of oil 251 barrels 
during the thirty-one nights following, showing that a little less than four 
barrels of oil had performed the work of a ton of coal. 


Cgal account for thirty-one days, sixty-five and one half tons, at $2.55 in stock house... $167 02 


55 


Oil account for thirty-one days, 251 barrels, at fifty-two cents in tank at works 

Saving in favor of oil $3 
which is nearly twenty-two per cent. less than coal. 

A safe rule is, whenever and wherever tour barrels of oil can be bought for 
less money than a ton of coal, the oil is the cheaper. In round numbers, in 
thirty-one days’ trial, at $2.55 for coal, and fifty-two cents for oil, the oil costs 
ten and one-third cents per light per night; the oil eight and one-tenth cents 
per light per night. Our coal is hauled from Southern Ohio, 115 miles; the 
oil from Lima, sixty miles. 

A second and shorter experiment was made to show the relative value of 
coal and oil, using each two nights, or an aggregate of twenty-one hours on 
coal and twenty-one hours on oil, and carrying all the time fifty-two arc lights 
of 2,000 candle-power each, with atmospheric conditions the same. The result 
was: 


at ROT BAe PIRST EY -OINE ROWE a iis cs kncs< ones sis spacsveeescisastenseninencecesianens sanine 8,724 pounds. 
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; sbaGew sunea Kasrasan=s ipksipwere soneas oceemapan® 702 gallons. 
showing the practical equivalent of one barrel of oil to be 480 pounds of coal. 
We use a Babcock & Wilcox boiler, 16’ long, containing forty-two flues of 4” 
diameter. The usual power required is seventy-five horse; and the usual 
steam, ninety pounds. Our burner is the Reed hydrocarbon. I leave tue mak- 
ers and venders of these mechanical contrivances to explain their construction 
and points of excellence. 

Starting with a pressure of ten pounds of steam, we can easily raise it to 
ninety in fifteen minutes; or, starting at ten, we raise it to ninety in seventeen 
minutes, taking during the time one gauge of cold water. Carrying ninety 
pounds pressure, we evaporate 123 pounds of water to each gallon of oil used. 
One pound of oil evaporates seventeen pounds of water. The temperature of 
feed water was usually 1€0° to 180° F. Without choosing between rival boilers 
and burners, we make a suggestion as to applying the heat to all boilers, 
namely: the burner should be placed well forward, and the direct flame should 
not strike the boiler. 

One essential feature of all successful burners is, the full force of the steam 
must be carried to the extreme interior point of delivery, thereby securing 
higher and more uniform temperature, and greater regularity in consumption, 
combustion and heat. Another important provision for promoting combus- 
tion is an abundant supply of hot air. Heat the air before it enters the fire- 
box. At the point of delivery it should not be less than 4oo° F., and higher, if 
possible. This is accomplished by the simple and inexpensive construction of 
fire-brick, or 6” tile flues, extending from the rear to the front of the boiler, 
along the floor of the ash pit, thence returning to the back wall of the ash pit, 
thence to the front again, and deliver near the point of the burner. This costs 
about $20, and occupies but limited space. The brick, or tile channels, obtain 
avery high temperature, giving a constant breeze of hot air at the point 
required. 

Before passing the question of economy, another important saving is to be 
remembered. No fireman is needed. In small plants this saves $500 per 
annum, and larger plants in proportion, One man can easily take care ofa 
battery of ten 100-horse power boilers. In small plants, the engineer performs 
the work of both the engineer and stoker without difficulty. He holds the oil 
fire in perfect control, with the same ease and quickness as steam or water. 


“Read at the recent meeting of the Ohio Gas Light Association 





With but slight attention he carries precisely the same pressure constantly, 
and when his work is done, or in case of danger, he extinguishes his fire in- 
stantly by turning a valve. 

Dismissing economic points, we mention a few of its other advantages : 
Oil need not be shoveled from the car to the cart, and from the cart to the 
stock house, and again to the boilers. Oil transports itself, and dumps itself 
into storage tanks at the works; is pumped up daily into a feed tank on which 
is a registry of consumption, and from the feed tank it flows under the boiler 
in quantity regulated by the engineer. Our oil is conveyed from the railroad 
tank cars to our iron tank at the works by a wooden pipe line. These storage 
tanks are outside the buildings; six feet away from the walls, and buried 
under two feet of ground. The daily supply is pumped from these storage 
tanks to a feed tank in the building, placed high enough to feed by gravity. 
The use of oil gives uniformity of steam pressure. The degree of heat can be 
nicely regulated, and when the valve is once set to aproper supply it need not 
be touched for hours, and the hand on the steam gauge will stand as immovy- 
able as “a painted hand on a painted dial.” It responds more promptly to 
the demand for steam than coal. There is no opening of doors for the intro- 
duction of fuel, therefore no fluctuation of heat, no sudden changes of steam 
pressure, no sudden chilling of flues and boilers. Electric owners and opera- 
tives know how essential this is to the production of steady light and to the 
preservation of the boiler. 

Cleanliness.—Next to coal miners, the electric light and gas makers are the 
dirtiest and blackest of the sons of toil; but with oil fuel the boiler room can 
be kept as neat as the parlor, and the operatives as clean as dudes. Though 
the odor is not precisely the fragrance of the geranium, it is neither offensive 
nor unhealthy. Your fire isclear, pure white; without ashes, smoke, cinder or 
soot; nearly free from sulphur and other injurious substances; needs neither 
stirring nor encouragement, but burns as evenly as a gas jet, as hot as Africa, 
and safer than natural gas. 

Petroleum.—Cheap, portable and effective is the rising fuel. Entertaining 
no doubt that our subsequent operations fully verified our 31 days’ trial, the 
saving in fuel is over 21 per cent., and in labor, the wages of a stoker, to which 
is to be added the comfort of a clean boiler room, clean faces, clean clothes, 
quick, even steam and pure, steady light. 

Experiments are now going on for solidifying oil. The process consists 
of heating the oil and adding one to three per cent. of soap. The soap dis- 
solves in the oil, and when cold has the appearance of cement and the hard- 
ness of compact tallow. It burns slowly, without smoke, and develops great 
heat. Thus solidified, and cast in blocks, its use on locomotives, lake and 
ocean vessels, in fact, wherever steam is needed, is perfectly practicable. 
Therefore, if we don’t run out of soap, it will not be a surprise to see the indus- 
tries of the world moved by soaped oil. 





The Youngest Ocean Greyhound. 

The details and result of the first trip of the new steamship City of Paris 
are interesting and significant. Ghe did not break the record—there was no 
good reason to suppose she would—but she came so near it that everybody 
will expect her to achieve that distinction before the season is over. Indeed, 
had all the conditions been steadily favorable, she might possibly have cut 
down the Etruria’s unparalleled time of six days, one hour and fifty-five min- 
utes, instead of being seventeen hours behind it. During the first half of the 
voyage the weather was tempestuous; during the last half there were steady 
though light head winds; a heavy fog as she approached the coast cut down 
the speed somewhat, and for about five hours one of the engines was stopped. 
The conditions were not peculiarly unfavorable for good time, but simply 
inauspicious for record-breaking, and when in addition we consider that this 
was her first voyage, it must be acknowledged that she made a remarkable 
run. Aside from the question of direct earning capacity, record-breaking 
steamships have, in the present condition of the popular mind, great value as 
an advertisement, and it is for the owners rather than the public to calculate 
the net gain or loss of maintaining that sort of prestige. The City of Paris is 
supposed to have cost not less than $2,500,000. If the additional cost of an 
extra knot an hour, supposing that increase of speed to be attainable, under 
such conditions of size and equipment as are considered most economical in 
the long run, is from $200,000 to $500,000, a limit of expenditure which capital 
will shrink from exceeding must be reached before very long.—[New York 
Tribune. 


Compressed Air for Power Hammer. 

The Eames Vacuum Brake Co.,in their new forge shops at Watertown, 
run their hammers entirely by compressed air. The air is compressed by 
water power. It is said that they find not only economy, but greater efficiency, 
in the use of air for this purpose than with steam. The air pressure is kept at 
about So Ibs. to the square inch, but if any specially heavy work is required it 
is quickly brought up to 100 Ibs, The action is very quick and sharp, as the 
free exhaust causes no back pressure, and they are enabled to do with their 
largest hammer (1ox28 in.) work that would require a larger steam hammer, 
using steam at the customary pressure. The compressor is placed in a sepa- 
rate building near the water-wheel. A reservoir is placed near the compressor 
to take the water of condensation and another one is connected overhead with 
the hammers in the forge shop. Compressed air is also used for various pur- 
poses in the machine shop of the company. By the use of this compressed 
air in the hammer all trouble from condensation, which must be present to 
some degree with steam hammers, is avoided, and the shops are kept cooler 
without the heat radiated from the steam boiler, pipes and cylinders.—[Rail- 
road Gazette. 


THE American Artisan, of Chicago, is nothing if not novel in its adver- 
tising devices. Its latest scheme is a series of odd envelopes, one within the 
other, the last one containing a question of much interest to advertisers. 
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AMONG ‘THE IRON MINES. 
Vermilion Range :— 

The Minnesota mine has been shipping ore at the rate of ten cars per 
day for several weeks. Next Monday they will begin shipping fifty cars per 
day. The company has chartered vessel tonnage to the amount of 125,000 tons 
with the Hill line of vessels. The Vermil- 
ion ore brings as much as the best ore in this country, and ranks as such. 


200,000 tons of ore have been sold. 


[Iron Journal. 

A fine find of iron was made in section 29-63-11, sw'4 of se, and se of 
nw 4, adjoining the townsite of White Iron City. Five iron companies are 
working another claim near there. The lands are owned principally by those 
interested in the White Iron City location, which promises to become a great 
center of mining and manufacture.—[Duluth News. 

Gogebic Range :— 

The Germania managers are pushing along development work and surface 
improvements steadily and with good results. The ore showing has improved 
greatly during the winter months and the mine is in condition for a large out- 
put if the sales warrant. It has been the policy of the Germania people not to 
crowd their sales and this wise course will doubtless be pursued in the future. 
The ore is high-grade and the owners believe that sooner or later it will all be 
wanted at good prices.—{Iron Tribune. 

The new owners of the Bessemer mine, west of Hurley, who are also the 
owners and managers of the Norrie and Odanah, will develop the property and 
ship ore this season. 

Test pits are being sunk at the First National, and the indications point 
to a good deposit of ore. The work of exploring will be very thorough. 

The Palms is looking well and there is no doubt it will eventually develop 
into a first-class property. 

The new shaft at the Dangler is one-half in good ore, and the prospects for 
opening a mine are favorable. 

The Norrie mine starts in well this season. 
and tons of ore daily, and will make it twice that when the season’s work is 


It is now shipping two thous- 
fairly under way. The Norrie achieved the distinction of being the largest 
shipper of any single mine in the Lake Superior region last year, and shows 
an inclination to try hard to hold the place this year. It is a great mine and 
well managed, and the record that it has made as a producer has done much 
to establish the fact that the Gogebic mines are ‘all right” if given a fair 


Mining Journal. 


chance. 


Marquette Range:— 

A fine grade of Bessemer ore, which assays high, is reported to have been 
recently struck in the Prince of Wales mine, adjoining the Queen mine. 

The South Buffalo mine, says /ron Ore, located in the new range east of 
Negaunee, did but little in the way of producing ore the past Winter, confin- 
ing operations to opening up new ground, the second level having been added. 
There are about 7,000 tons in stock, and the first shipments for the season 
from this was made a week ago Tuesday, going by the way of Marquette. It is 
the company’s intention to send the greater portion of the ore by way of Mar- 
quette this season, as, owing to favorable charters made, they can save about 
fifteen cents per ton by shipping to this port. The South Buffalo has two 
shafts to its deposit. The one most easterly is on an incline of 58 degrees to 

ne south, is provided with skip road, and is large enough for a second when- 
ever it may be needed. Two hundred feet west of this is a vertical shaft, pos- 
sessing a depth of 160 feet. 


Menominee Range:— 

The Ludington management have decided to use a diamond drill at the 
east end of the mine, in the bottom, and work has been begun. At the old 
Ludington, the vein holds its usual size, and the usual product of from 800 to 
1,000 tons of first-class ore per month is being sent out. No. 5 shaft is nearly 
down to the tenth level, and “A” shaft has been completed to the tenth, and 
the level cut out, and sinking again commenced.—[Current. 

The Walpole has 5,000 tons of ore in stock, and will ship 10,000 tons this 


year. : 

Sinking will shortly be resumed below the 1,225-foot level at the Ham- 
ilton. 

The following interesting items are from the Diamond Drill, of Crystal 
Falls, Mich.: 

Capt. W. H. Morrison, of the Hollister mine, was in town on Monday, and 
reported the work at that property as progressing most favorably. The 
exploring shaft through which the work has been done lately, is So feet deep. 
One hundred and thirty feet south of this, a working shaft, 7x9 feet inside 
timbers, is being lowered; had attained a depth of 33 feet on Wednesday night 
This shaft will be lowered to an even depth with the exploring shaft, and the 
two connected with a drift, which has already been driven 70 feet south from 
the small shaft. 

The prediction is made that the Monitor mine will develop one of the 
largest bodies of ore in this district, and it certainly looks reasonable. The 
property joins the Paint river mine, and the main shaft is only across the line 
from the Paint’s main shaft. The shaft has a depth of 120 feet from which the 
ore was stoped out up tothe dividing line on the east, and a series of stopes 
The walls have been found, 
The body 
At the 


carries the work almost 300 feet west of the shaft. 
and shows as regular stratification as can be found in this district. 
of ore lying between the walls is at no point less than 60 feet wide. 
east end of the mine, the ore is of a reddish color, but as progress is made 
west, the ore assumes a bluish cast, and at the extreme west the ore is very 
hard and very similar in appearance and texture to that taken from the Crystal 
Falls mine, situated just across the Paint river; ore being flint-hard, deep blue 


color and crystallized to some extent. An assay has not been made of the ore 
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from this end of the mine, but if it carries out its resemblances to the Crystal 
Falls product, it will run very high in metallic iron, and correspondingly low in 
phosphorus. A new shaft, to be located 300 feet west of the main shaft, is soon 
to be commenced, and will be carried to a depth of quite 200 feet, and the 
shaft now in will lowered to that depth. The machinery 
now in use is inadequate for the work, and a fine new plant has been 
About roo tons of ore per day are 


use also be 
ordered and will be in use within a month. 
raised and forwarded to Chicago, while the work of placing the property in 
shape for an increased output is being vigorously pushed, so that when the 
Supt. Clapp has 


new machinery is in place ore can be raised at a lively rate. 
caused the ground about the mine to be cleared off, and in a short time will 


have a neat office erected. Very few people have an idea of the greatness of 


the Monitor mine. 

Capt. W. R. Calhoun, who did considerable exploring about Florence, 
recently visited the Caledonia mine, near the Michigamee river, about seven 
miles northeast of Crystal Falls, and it is among the probabilities that the 
company of which he is the representative, will soon take hold and work 
The Caledonia yields a high grade ore, and from what work has 


the property. 
It is what is 


been done there it looks as though the deposit was a large one. 
known as a wet mine, but the Calhoun folks have adequate pumps, boiler and 
other machinery, which were used in their explorations near Florence, and 
could take control of the Caledonia, and begin the development work at once, 


without very much expense. 


Opening of the ‘‘ Soo” Canal :— 

Navigation opened this year at Sault Ste. Marie the earliest in the history 
of the canal, with the single exception of 1878, when it opened April 8th. Ap- 
pended is given the date of the opening of navigation at this point, each year, 


since the opening of the first canal, June 15, 1855: 








Year Date of Opening. | Year Date of Opening. 
1855 hidaccnacp eee 1873 ab caw ane nC ane OS 
En Anuncadeuss cave akoaunaveeipnims en suited uknaedees .May 4. IS74 May 12 
é 7 IS75 .May 12 
1S7¢ -May 8 

1877 May 2 

1878 April 8 

1879 .May 2 

1880 April 28 

PPE vsadaanshsseuanpincsdonssceiiedunvopehees .May 7 

RR hicas scans sccmsbaquuvieiiascnslecuneneaucn deans Ssceenbereuee April 21 

Reeiscnctsnvnsenscens ..May 2 

CREB TOS RD ego noe April 23 

Pehcctircs towncdbadavbscscagscsonaatbuonpe .May ¢ 

WMI es si sineat caaceoastatecctrersonstoanaceeed’ April 25 

RN oo ai a ae 2S re ee May | 

Pn ca sesiesetsasevs ... May 7. 

PARUNLG 26250: ch ct naniags'<:kesanercksaokeautsohaaee April 15. 





May 11. | 





THE LOST ART OF WELDING COPPER RE-DISCOVERED. 


PITTSBURGH LEADER, APRIL I4. a 

Yesterday afternoon a party composed of Pittsburgh capitalists, metallur- 
gists and others interested in various lines of industry, met at the black- 
smith shop of R. J. Casey & Co., corner of Cherry and Virgin alleys, to witness 
what may soon be acknowledged as a restoration of one of the lost arts. 

It is well known that the welding of copper was known to the ancients, 
and in modern mechanics millions of dollars have spent, in trying to 
reclaim from the past that secret by which two pieces of copper can be joined 
so as to present as perfect a union as that made in welding iron. The 
economic value of such a process lies in the fact that by the best methods now 
known to the metallurgical world, copper scrap cannot be economically util- 
ized, because of the difficulty in welding a mass of pieces into one body. 
Yesterday, at the place mentioned, the gentlemen in attendance at the experi- 
ment noted were astonished at seeing the complete and practical solution of a 


been 


problem on which workers in metals have labored for centuries. 
At the time stated Mr. James Burns, representing the Burns copper weld- 
ing company, took possession of an ordinary blacksmith forge, and with a 


rod of copper three-eighths of an inch in thickness began operations. After 
the flattening process usual in such work, he formed a disconnected ring. The 


usual “scarfing’ after sprinkling a 
powder over the piece, proceeded to make a weld which, when cooled, showed 
a perfect union. He then took the ring measuring two inches in diameter, 
and submitted it to a strain until it had widened three-quarters of an inch. 
This was a more severe test than iron is expected to stand, and demonstrated 


conclusively that the union of the two ends of the rod was not the mere 


process followed, then the operator, 


“brazing” known to mechanics to-day. Other experiments were made, and 
in every case the spectators expressed themselves as being satisfied that the 
process was a complete success. Some of those who watched the work have 
spent years in working among metals, and, consequently, were well justified to 
express an opinion in regard to the copper-welding process. 

This discovery opens up a new field in copper-working, and will, in all 
probability, revolutionize some lines of manufacture. Heretofore, to make a 
copper ring for fitting over a joint, or making a gasket, it had to be cut round 
out of a solid plate, causing great waste. To repair broken or defective 
pipes, brass had to be used, and should an intense heat strike the brazed part 
afterward, the brass would melt and ruin the piece. But with the process now 
controlled by the Burns company, the heretofore insurmountable obstacle to 
the as the 


inventors claim by the use of a chemical mixture, the ingredients of which 


economic use of copper in many directions is removed, and 


are very cheap. Copper scrap, which is now worth but one-third its weight of 
the new article, can be made as valuable as the ingot copper. 

THE Hartford Steam Boiler Inspection & Insurance Co. has issued volume 
IX of Zhe Locomotive. It is fully up to the standard of those that have pre- 
ceded it, and can be commended to every reading engineer. 
dollar. 


The price is one 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 
IRON AND STEEL. 

The Steel Edge Stamping & Re-tinning Co. has been formed at Port- 
land, Me., with a capital stock of $500,000. 

Sampson Steam Forge Co. has been incorporated at Chicago; capital, $100,- 
ooo; for general forging; incorporators, S. R. Wilson, F. J. Smith, J. W. White 
and F. J. Wilson. 

The Monongahela Furnace Co., lately organized with a capital stock of 
$1,000,000, have purchased twenty-one acres of ground in McKeesport, Pa., on 
which they will build several blast furnaces. Two large furnaces will be built 
as §00n as the charter is secured and the plant will be increased to four or six 
later. It is expected that they will be in operation by next fall, and will have 
a capacity for turning out 35 tons per day. Capitalists of New York, Boston, 
Chicago, Pittsburg, and other places are interested, among whom may be men- 
tioned Horace Crosby and C. S. O’Conner, of Pittsburg; Edmond W. Converse, 
of Boston; W. S. Eaton and D. W. Hitchcock, of Chicago. 

The Cincinnati Corrugating Co. are about to establisha sheet mill at Piqua, 
The 
Piqua will occupy several acres of ground, and will enable the Corrugating 
Co. to not only make their own sheets, but will also afford room and facilities 


O., as an adjunct of their corrugating works in Cincinnati. works at 


for the enlargement of several specialties, such as galvanizing iron awnings, 
shutters, etc., which this company has already developed into considerable im- 
The works at Piqua will be operated with natural gas, and will add 
an important industry to that little city of growing importance as a manufact- 
Goods will be shipped direct from the works at Piqua, but the 
commercial headquarters of the company will remain at Cincinnati, at least 
for the present. 


portance, 


uring town. 


MACHINERY, ETC. 

Peter Campbell expects to start a machine shop and foundry at Annis- 
ton, Ala. 

Incorporated: The C. W. Fairman Furnace Co., Kansas City; capital 
stock, $10,000; incorporators, C. W. Fairman, H. S. Douglas and others. 

The Flint Smoke Burner, East St. Louis, has been incorporated ; capital, 
$50,000; for the manufacture of smoke consumers; incorporators, R. S. Mills, 
S. E. Flint and H. M. Fulwider. 

The Chicago Pipe Wrench Co., Chicago, is a new enterprise; capital, 
$1,000; for the manufacture of pipe wrenches; incorporators, William F. Rupp, 
Arthur J. O'Leary, and Emma L,. O’Leary. 

The Atlanta (Ga.) Machine Works have 
Lewis H. Beck, F. A. Vaughan and others. 


been chartered by John Carey, 
The capital is 
They have purchased the 
Iron Works for $19,000, and will repair them and put them 


$50,000, with privi- 
McComb & Taylor 
in operation. 


lege of increasing to $200,000. 


Enlargements, Additions, etc.:— 

E. E. Roberts is building an addition 5o0x1o00 feet to his boiler works, at 
Red Bank, N. J. 

The King Iron Bridge Co. will make an addition to its works. The new 
structure will be 500 feet long and 50 feet wide, and will cost $5,000. 

The Girard Foundry, Machine & Stove Co., Girard, Kas., have built an ex- 
tension to their foundry building 4ox44 feet and two stories high. The works 
are being run to their full capacity. The outlook is very flattering. 
The Brooke Iron Co.'s No. 3. furnace, at Birdsboro, Pa., will go out of blast, 
and before being blown in again various improvements will be made. Two of 
the company’s furnaces are still running. 

A dispatch from Chambersburg, Pa., on April 11th, says that the Falling 
Spring Furnace, at that place, which has been out of blast for five years, has 
been leased to a firm composed of C. Burkhart, F. M. Kimmell, and E. J. Bon- 
brake, who will operate it under the firm name of Burkhart & Co. The plant 
will be enlarged so as to make the output consist of both pig and bloom char- 
coal iron. It will give employment to hundreds of charcoal burners and ore 
diggers in the county. The same dispatch says that the new furnace of the 
Mont Alto Iron Company, at Mont Alto, has been put in blast, and the plant 
is now one of the largest charcoal iron furnaces in the United States. 


Failures, Shut-downs and Wage Matters :— 

The large works of the Nimick & Brittan Manufacturing Co., Pittsburgh, 
have been closed down indefinitely on account of a lack of orders. The firm 
are large manufacturers of builders’ hardware. 

There is a strike at Chess, Cook & Co.’s mill, Pittsburgh, which has been 
sanctioned by the Amalgamated Association. One of the boss rollers is a 
member of the Knights of Labor, and was asked to jointhe Amalgamated As- 
sociation, butdeclined. The firm was asked to discharge the man, but refused, 
The men, numbering about 150, immediately went outon a strike and the mill 
is closed. 

Works at Alikanna, O., which started 
An 


lodge was organized and chartered by some of the men, and the scale was 


& Steel 
stopped by a strike. 


The new Steubenville Iron 
last week, are already Amalgamated Association 
signed, but with a reservation which the men claimed would work to their dis- 
There was also some difficulty as between the working of home 
their material back to 


advantage. 


and foreign puddlers. The firm are shipping raw 


McKeesport. 


Fires and Accidents :- 
Last week the steam boiler works of Lynch Bros., at North Kokomo, Ind., 





machinery will be placed in the plant, the intention being to make it a model 
concern. 

The engine-house and other buildings of E. & G. Brooke’s French Creek 
iron ore mines, at St. Peter’s, Chester county, Pa., were burned April 15, 
together with valuable machinery. Loss $10,000, 

Works Starting Up:— 

At the Republican Iron Works, South Twenty-third street, the rollers will 
start to work double-turn to-day, and all the department,at Jones & Laughlins’ 
will also be in full blast this morning. The workmen say there seems to be 
a sudden boom in the iron business, and work is plenty.—[Pittsburgh Dispatch, 
April 22. 


General Industrial Notes :— 

A combination iron and steel nail is being manufactured by Messrs. P. L. 
Kimberly & Co. that is meeting with ready sale, and which gives universal 
satisfaction. It comprises about all the good qualities of a pure steel nail, and 
is cheaper.—[Sharon Eagle. 

The Akron Hardware Co. has been re-organized with $50,000 capital stock, 
and is now in excellent condition. This shop started out with good prospects 
but running into a bit of a business squall, met with reverses which have been 
wholly overcome, and hereafter will be one of Akron’s thriving industries.— 
[Akron (O.) Beacon. 

Williams, White & Co. are building to order for one of the largest Western 
railroads a drop hammer, to be used on the construction of a very substantial 
rail joint. The hammer and die weigh 2,500 pounds, and the machine com- 
plete 30,000 pounds. They have well under way a double shearing machine, 
steam driver, for a large rolling mill company for cutting up scrap. 

The Hartford Steel Railway Tie Co. recently organized in New York City, 
has contracted with the Pennsylvania Steel Co. for the ‘manufacture of its ties 
for the Eastern market, and willin the near future arrange with some Western 
rolling mill to manufacture for the Western market. The company appears 
to be in earnest in its determination to convince railway managers of the 
superior merits of its tie, of which there seemis to be a sufficient abundance to 
justify the most careful examination and test by the railways of the country. 

[Railway Age. 





THE NEW AMERICAN NAVY. 


An interesting account of the new American navy is embodied in the an- 
nual report of the American Iron and Steel Association. All the vessels for 
the new navy, except five partly completed iron monitors, are or will be built of 
steel. After long delay the completion of these monitors has recently been 
authorized. Their keels were laid in 1874 and 1875. They are armored and 
double-turreted. Each monitor is to have four to-inch breech-loading rifled 
guns in its main battery and several rapid-fire and Gatling guns in its second- 
ary battery. The guns of the main batteries are all breech-loading rifles. 
Besides the main batteries each vessel will be equipped with a secondary bat- 
tery, which in nearly every ship will consist of several small rapid-fire guns, 
from 6-pounders down, revolving cannon, and from two to four Gatling guns, 
The vessels recently built or now building are: 

Displace- 








ment. Main 
Vessel. Type. Tons Battery 

REE ee EE P PE EE RR SEER EOD EA Rp Belted pieopnan<tavneusanacele 2-inch 

6 6-inch. 

EN EO ee aE Pree RN oe ae a .. Belted - 6,648 4 10-inch, 

6 6inch 

Chicago . Craiser.... oie 4,500 4 8 inch. 

. 8 6-inch 

2 5-inch 

i na nce e came Cruiser RR, 2 S-inch 

6-inch. 

WER mE Me  ...25, s coddy un sdeuscuadvuameke Cruiger:..iccsc cae 3,189 2 S-inch 

» &inch 

BR TBO isis <a cacuchcivndancivs txeadnesiesn nnaxssk AMMEN Ra ccesssnnctsapeace 1,485 1 6-inch 

Newark.......... MEM. oceureunxciasentenevanns 4,083 12 6-inch. 

Charleston. oe | conencaestae 2 S-inch 

6 6-inch 

ERO OE Fin nnstansencceciseanaes PAG. hs stn Kearmataashuatts 4,413 4 8-inch 

6 6-inch 

Philadelphia Sl ee. ee ee 4,324 12 6-inch 

San Francisco..... OP TENOE ky oxacancesveacicancrencacl OG’ 12 6-inch 

Yorktown Gunboat eeauhion 1, 70x 6 6-1Inch 

Petrol -Gunboat..... ea 890 4 6-inch. 

Concord Gunboat sebiacsdunatinn sse3 , 700 6 6-inch, 

Bennington Gunboat 6 6-inch, 
Vesuvius....... ae Cruiser..... 725 3 15-inch dynamite guns. 
First-class torpedo boat Torpedo 99 8 automobile torpedoes. 


The Texas has an armor twelve inches thick, and the 


inches thick. 


Maine one eleven 
The building of a coast de- 
fense vessel of 4,000 tons displacement, four additional steel cruisers and three 


The other ships are unarmored. 
gunboats have been authorized by Congress. When all the vessels enumerated 
above shall have been completed the United States will have a navy of thirty- 
six iron and steel vessels, all, excepting the five monitors, built on the most 
approved modern plans. This fleet will consist of eighteen cruisers (includ- 
ing two dynamite cruisers and acruising monitor,) one dispatch vessel, six 
gunboats, one torpedo-boat, seven coast or harbor defense vessels (including 
the five monitors,) two line-of-battle ships and one training ship. Eleven ships 
of the fleet, including the monitors and two of the cruisers, will be armor- 


clad. 


Stee! Shoes on Steel Tires 
That the use of steel brake shoes upon steel tires does not produce good 
results has been demonstrated by the experience of many who have given them 
We recently saw 


a trial. an irregular lump of steel formed by the cuttings 


oceasioned by the use of steel shoes. These cuttings from the tire had lodged 





were burned down. The loss was $10,000, over $3,000 of which is covered by 


insurance, 

The stockholders of the Arms, Bell & Co., nut and bolt works, of Youngs- 
own, O., destroyed by fire two weeks ago, have decided to rebuild as soon as 
An the 


their insurance is adjusted. entire new line of most improved 


in the recess of the shoe, whicn was of the Ross type, and had become a 
difficulty. The the 
An inspection of these shoess and tires 


solid mass that was removed with other shoes upon 


truck were in the same condition. 
might cause those who are using steel shoes upon steel tires to reflect deeply 


upon the wisdom of their course.—[Railway Review. 
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TWO DESTRUCTIVE BOILER EXPLOSIONS. 


To the Hartford Steam Boiler Inspection & Insurance Co. we are indebted 
for the two cuts on the opposite page. Fig. 1 shows the results of an explosion 
at the works of the Lancaster (Pa.) Chemical Co., which occurred on the after- 
noon of November 7, 1888. The works were situated just north of the city 
limits of Lancaster, Pa. The explosion completely demolished the buildings, 
killing two men and injuring five. The Chemical Co. also supplied the United 
States Electric Light Co. with power, and in consequence of the disaster the 
town was shrouded in darkness. The loss or damage was estimated at $10,000. 
The exploded boilers were two of a battery of four tubular boilers, had been in 
service but a few months, and were operated under a pressure of 75 pounds. 
A representative of the Hartford Co. was promptly on the ground to investi- 
gate the explosion, and he reported there was no evidence of low water, and 
that he attributed the explosion to an over-pressure of steam. 

Fig. 2 shows the wreck of the main building of the Perry Stove Manufact- 
uring Co.’s works, erected at South Pittsburgh, Tenn., the scene of a tremen- 
dous boiler explosion that shook the ground like an earthquake, on September 
3, 1888. Both the superintendent and the foreman of the works were killed, as 
were also four of the workmen, and several other persons were more or less 
severely injured. The exploded boiler was of the locomotive type, 12 feet 
long, the cylindrical part being 44 inches in diameter. It was projected some 
500 feet, passing through and wrecking a double dwelling house, at about that 
distance. No estimate was made of the property damage, but it must have 
amounted to thousands of dollars. 





SHIP-BUILDING ON THE ATLANTIC COAST. 
MANUFACTURERS’ GAZETTE. 

The prospects for the coming season at the various ship-building yards 
upon the Atlantic Coast indicate a decided increase in this line of business, 
and a most prosperous season. This is one of the leading industries of Maine, 
and the builders are preparing for a good business, although it seems proba- 
ble that it will be confined principally to schooners and steamers, with but 
few exceptions. 

At Bath, the leading port for building, work has already been commenced, 
and many vessels are in progress, and there is work enough already contracted 
for to last the entire Summer. 

All the ship-builders along the Delaware River have had to increase their 
working force materially within the last half-year, so that now fully twice as 
many men are employed in the various ship-yards as was the case a year ago. 
Not only have government contracts kept the firms busy, but there have been 
many orders for merchant ships for private enterprise. Messrs. Cramp & 
Sons have added 800 men to their former working force, owing to their press 
of business, and they now pay $25,000 in wages every week. The Delaware 
River Ship-building Co., at Chester, which operates John Roach’s old 
yards, employs over 1,000 men, which is twice as many as were needed a year 
ago. The Wilmington yards, and the smaller companies in this vicinity, have 
had a like extension of business, and have employed a proportionate number 
of new men. 

“T shall not be surprised to see several new ship-building firms established 
along the Delaware River as a result of the general prosperity,” said John 
Cramp. ‘There will doubtless be room for new firms, but as the older ones 
will have the advantage in point of experience, their success cannot be 
vouched for. It is not improbable that within a few years new lines will be 
started to South America and the West Indies, and the enormous trade which 
has been filched by other nations will be in a measure restored to us.” 

In addition to these private ship-building enterprises, the great navy yard 
which will loom up at League Island must also be taken into account. Only 
a handful of men are employed there at present, but when all shall have been 
completed, it is estimated that 2,000 men will be given regular employment in 
ship construction. This, of course, implies the employment of other thous- 
ands in furnishing ship materials, as well as the weekly disbursement of 
thousands of dollars, which will find their way through the, laborers’ hands, 
into the pockets of Philadelphia tradesmen. 





THE DEMAND FOR STEEL PIPE. 


OHIO VALLEY MANUFACTURER, WHEELING, W. VA. 

Since the welding of steel pipe has become an accomplished fact, and the 
consumers of pipe have begun to appreciate its greater durability and economy 
over iron pipe, the demand for it has grown with great rapidity. The River- 
side Iron Works, of this city, which has the only steel pipe manufactory in 
this country, is pushed to its full capacity to supply the demand. Orders for 
large quantities are being booked almost daily, and they are compelled to 
reject those for immediate delivery. Like everything else in the commercial 
world, the purchaser wants the best for the least money ; and in estimating the 
cost, durability and cost of handling are important factors to the sagacious 
business man. If spruce shingles and sheet steel can be had at the same price, 





he will choose the one that has the longest life, and thus save in repairs. If | 


iron pipe and steel pipe can be obtained at the same price he will choose the 
one that corrodes the least, that will last the longer and will be the cheaper 
to lay down. It has been demonstrated that steel pipe is the superior article 
in every respect, that it is more ductile, lighter to handle and less liable to 
corrosion, thus meeting every view of the economist. It needed no demon- 
stration to convince the experienced iron man that steel is better than iron for 
any and all purposes, and when the difficulty of welding steel was overcome, 
all objections were removed. We are aware that some iron pipe manufacturers 
have experimented long and industriously to weld steel pipe, knowing that it 
would soon supplant iron; and some have exhibited specimens of their own 
failures to convince purchasers it cannot be done. But it has been done most 





successfully at the Riverside, and if our doubting Thomases will call at the 
works here they will be shown welded steel pipe that cannot be detected by 
the natural eye. This may not be cheering news to the iron pipe manufact- 
urers, but it is the fact nevertheless, and one that cannot be rubbed out by the 
mere assertion of zealous competitors. 

The Standard Oil Co. is probably the heaviest purchaser of pipe in the 
world. It knows by experience what is demanded in price, durability and 
excellence of the article it deals in solargely. It is presumed also that it does 
not buy at a venture, nor to experiment, but when the commercial value of an 
article is fixed, and experience has demonstrated its utility, it is generally 
sarly in the market and a constant and heavy buyer. This company recently 
contracted with the Riverside for 25 miles of steel pipe for one of its pipe lines 
near Warren, Pa., and, no doubt, will be a heavy purchaser in the future. It is 
not in the habit of making foolish purchases, and the presumption is that it has 
carefully weighed all the points of difference between the two, and made its 
choice in the light of experience, knowledge, and keen business sagacity. 





War Ships Launched in 1888. 

According to a careful estimate, the number of war vessels launched last 
year by the naval powers of the world was 60, while more than 100 were 
building when it closed. England led, with 15 vessels launched and 28 build- 
ing; France launched 9g, and laid down 15, Russia launched 2, and began 10; Ger- 
many put 6 vessels into the water, and ordered or laid down 4; Italy launched 
10, and laid down 18; Austria launched no vessel, but laid down or ordered 
3; Sweden laid down 1; Denmark launched 1, and laid down another; China 
added 4 vesselsto her navy, and ordered or laid down 4 more; Japan ordered 
3, and launched 3; the United States launched 6, and laid down 6; Chili 
ordered a new cruiser in England, and the Argentine Republic contracted 
for a 4,300-ton iron-clad; Brazil laid down a cruiser, and even Uruguay has con- 
tributed to the navies of the world, launching a small iron gun-boat. The 
minor powers, like Greece and Portugal, have either contracted for or 
launched small vessels. Turkey has begun the work of building up her 


navy, laying down one iron clad, and several smaller vessels.—[London Iron. 





Transmission of Power Through a Bore-Hole. 

Mr. Wm. Hall, Manager of the Spring Hill (N. S.) mines, gives the follow- 
ing account of the successful completion of a winding plant, situated on the 
surface, and hoisting from an underground slope. A bore-hole four inches in 
diameter has been put down from the surface to the bottom of 1,300-foot level 
(North slope) a depth of 600 feet perpendicular. An engine and boiler have 
been placed in position on the surface close to the bore-hole. Power is then 
transmitted by means of a wire rope, and an arrangement of pulleys at the top 
and bottom of the bore-hole. Beside the wire-rope in the bore-hole is placed 
a signal cord. By means of this cord communication is kept up between the 
engine-men and the man at the bottom. The first cost of the bore-hole is not 
nearly so great as that of 1,800 feet of steam pipes, while the cost of repairs, 
where pipes are suspended from the roof by means of hooks, will be entirely 
saved. Other repairs necessary to prevent leakages in the pipe will also be 
obviated, thus effecting a very material annual saving. 





A School of Firing. 

The Chicago, Burlington & Quincy Railroad has started a locomotive fir- 
ing school for the purpose of educating its firemen in those methods of firing 
which are most economical for the railroad company. In order to facilitate 
the instruction, the school has been started ina car which was formerly used 
as a dynamometer car, andin this car the instructor, Mr. Baker, travels from 
point to point of the line, and examines the firemen and gives them instruc- 
tion in the same manner as the air-brake instructors; only without the appa- 
ratus. In this class of instruction, the same as for the automatic brake, there 
will be a system of marks, and those having attained the greatest familiarity 
with the theories and nomenclature of scientific firing will be given the high- 
est marks and the preference in promotion. This school has been in operation 
for two weeks, and each day several classes are brought in to listen to the 
lectures and directions relative to the subject. 





Anybody Can Make Basic Steel. 

The Practical Engineer, of London, prints the statement, which has been 
prominently copied into the dimerican Machinist, of New York, that “there is 
no probability of the manufacture of Thomas steel being developed in Amer- 
ica at present, since a group of the Bessemer works has bought up all the 
patents referring to the product, and can consequently prevent all new works 
from producing it.” We have repeatedly stated in these columns that any 
person in this country is at liberty to make basic, or Thomas, steel by paying 
the reasonable royalty of $1 a ton to the owners of the patents. 
American Iron & Steel Association, 


{Bulletin of the 


The IRON TRADE REVIEW,published at Cleveland,O., which we have always 
regarded as an able exponent of the special interests it represents, has recently 
been changed into a different shape —transmogrified—so that even those who 
have long been familiar with its pages and cover would hardly recognize it as 
a “chip of the old block.” Its cover has been dispensed with; its columns 
broadened; its make-up greatly improved; new type supplied, and new life 
has been infused in every page. We congratulate our contemporary on this 
evidence of a prosperity it has labored long and earnestly to obtain. Nothing 


succeeds like success.--[Western Manufacturer, Chicago, 


“ CENTENNIAL Day,” April 30, being a legal holiday, Messrs. E. E. Garvin 
& Co., New York, willshut down and give their friends opportunity to inspect. 
their extensive new works on the corner of Laight and Canal streets. 











IDEAS. 


A SHOP OF MODERN 


On Promenade street in Providence, R. I., is the factory of the Brown & 
Sharpe Mfg. Co., one of the model establishments of its kind in the world. 
Excepting the foundry, all the buildings are fire proof. The foundations are 
of granite and the walls above of red brick. The floors are constructed as fol- 
lows: 15-inch iron I beams are used; on these brick arches are turned, then a 
course of three-inch planks, on this a course of pine, tongued and grooved, 
laid obliquely; then the finishing course of yellow pine running lengthwise 
of the building. This last is not grooved—the reason for leaving plain being 
that any part of the flooring can be the more readily repaired when worn. 

All stairways have brick walls and the steps are of iron. The roofs are of 
pitch and gravel, and the fire walls rising above them are surmounted by cut 
granite coping. The location of the works is such that none of the light is 
shut off. The windows on the South and West are provided with white cur- 
tains that do not exclude any light but do prevent the glare of the sun. 


There is one feature 
peculiar to this factory that - 
impresses one, that is, the 
scrupulous neatness of every 
partofit. In each building 
there is a washroom for the 
men. This room isincharge 
of an attendant who has no 
other duties than to keep it 
clean and to admit no one 
but an employe to it. Each 
employe has, in the wash- 
room, hooks for his cloth- 
ing, and here he leaves, at 
night, his working clothes. = 
The water closets are en- 
tirely free from odor; this is accompanied by a proper system of ventilation in 
addition to the improved closet which is made by this company— originally for its 
own use, but it has been added to the catalogue and now has an extensive sale. 
The company has provided an excellent library, containing 1,000 volumes, for 
the free use of employes. In the new building, which is described below, three 
rooms are set apart for the use of employes, as reading, writing and assembly 
rooms. Although it would be hardly possible for a fire to cause any serious 
damage, there are stand-pipes throughout all the buildings, and at suitable 
points are plugs to which fire hose is attached. In case of fire a stream of 
water could be thrown to any part of the works almost instantly, as a pressure 
of 65 pounds is constantly maintained. Wherever any wood or other inflamma- 
ble material is used, there are over head water pipes furnished with Grinnell 
The pipe and hangers for shafting are fastened to the I beams. 
Wharton-Harrison 
The engine in main 


sprinklers. 
The steam for power and heating is generated in 
boilers, of which there are six, made in Philadelphia. 
building, which is 291x51 feet with wings 50x75 feet in dimensions, is a Harris- 
It is not pushed to the full capacity, only 180-horse- 
Connected with the main building is the blacksmith 


Corlis double cylinder. 
power being required. 
shop, 130x50 feet, also, the 
tempering, annealing and 
case hardening room. In 
the basement the grinding 
machines and special ma- 
chinery for finishing gears 
ma- 


are located. These 


chines are each supplied 
with a pipe that is connected 
through a main with a 
powerful blower that carries 
all dust 


from the 


and particles of 
and 
discharges them the 
river. On the first floor are 
located the the 
works and the rest of the 


metal room 


into 
offices of 


space is occupied mainly in 
building Universal milling 
and grinding machines. 

On the 
located 
draughting room is also on this floor. 
keeping track of drawings and has been found to be entirely satisfact- 
ory. The check system is used in the. tool Almost the entire 
third floor is taken up with the manufacture of the Wilcox & Gibbs sewing 
machine. In one of the L’s is the inspection room for gears, gauges and 
other instruments and parts of tools that require accuracy in construction. 
On this block isa 
store room; the street on the North is fifteen feet above the level of the factory 
and is protected by a granite retaining wall that is eight feet thick at the base 
As it extends six feet below the surface, its height is 21 feet. 


second floor is 


machinery for lighter work and_ several special tools. 


rooms. 


the company owns fonr, comprising about seven acres 


and five at the top. 

Passing through the archway under the street the foundry is first reached. 
This is a frame building 267x67 feet in dimensions. It is well lighted from 
In the wash-room are eight individual 
bath-rooms where the men may take sponge baths. The foundry is equipped 
Attached to it are the core, cleaning 
The bins for 


sides and lantern, and heated by steam. 


with power cranes and overhead trolleys. 
and antealing rooms; also, the pattern shop and cupola house. 
sand and fuel are on this level and are filled through man-holes from the grade 
+ ¢hy 


of street above. The iron store yard is on the upper level and from it 


cupola stage is reached by means of an elevated track. 
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WORKS OF THE BROWN & SHARPE MANUFACTURING CO. 





The new building is North of the foundry and on the same side of the 
street. It is four stories in height, is 195x51 feet in dimensions and has one 
wing which is of the same height and 41x51. This building is also fire proof 
and, like the main shop, is furnished with large elevators, overhead traveling 
trolleys and the Brown & Sharpe improved work-bench. The stable and 
wagon room are in the basement; also the pattern and machinery store rooms. 
The battery of 
The engine is 


The engine and boiler rooms comprise a separate building. 
boilers, as now in place, consists of three Wharton-Harrisons. 
Harris-Corliss. Only one cylinder of the latter has been placed, although 
arrangements have been made for the second and for an increase in the boiler 
In the arrangement of tools in the shops there is no crowding, 
Every department a telephone, and 


capacity. 
although not an inch of space is wasted. 
communication can be had instantly with any other room or building. 


ABBOTT’S GANG LATH MILL AND BOLTER. 


is well and favorably known to mill men, having had 
- several years’ experience in 

building: lath mill machin- 
un- 


Abbott 


Mr. DS. 


ery. It is claimed and 
iversally acknowledged that 
he has brought the machine 
to a state of simplicity, 
effectiveness and durability, 
which is all that could be 
desired. In order to keep 
the price as low as possible, 
a stout, hard wood frame 
has been adopted, thorough- 
ly bolted, which answers all 
requirements, and is found 
solid than the 


light iron frames so com- 


to be more 


Oe eae 





monly used. Saw mandrels are of heavy steel with large pulleys turned 
inside as well as outside to insure perfect balance for high speed. The 
stock is fed to the lath saws by means of four feed rollers, two in front 
of saws, all geared together in a simple and effective 


and two in rear 

manner, dispensing with all short feed belts, and substituting in their 
place a device which never slips, runs bad, or gives the least trouble. The 
feed rollers are an important improvement on this machine, being 
hardened points or teeth which is more positive, and will not wear 


smooth in a short time like the common fluted rollers. The feed rollers are 
so arranged that they always saw even thickness lath without extra side press- 
ure to keep the stock to the guide. Levers have been added to the upper feed 
rollers, by which they can be raised clear of the material, if for any cause it is 
desirable to stop the cut. Lath sawyers will appreciate this. Many improve- 
ments have been added, on which patents have been allowed. The bolter has 
one of these improved feed rollers which carries stock to the saw without 
operator. Saws can be taken off for filing, and 
All work is done in a thorough manner, and none 
As to capacity, it depends entirely on the stock 
used and the activity of the 
help. With a 
fully 


20,000 to 50,000 is a good 


taxing the strength of the 
replaced with convenience. 
but the best material used. 


three-saw 
machine, manned, 


average. One purchaser 








ABBOTT’S GANG LATH MILI, AND BOLTER 
The 
The card system is employed in 


“It makes a 
nice, even quality of lath. 


says: very 
It does not make any differ- 
the stock 
springs, the lath is all sawed 


ence how much 


true. I was very much sur- 





prised when I saw it work.” 
Another says 

three men that 
lath in ten 


“T have 
can make 
20,000 hours, 
using only two saws, from 
hemlock and 


slabs edg- 


Another says: “I 
lath 


saws On 


ings.” 


can make 30,000 per 


day, using two 
lath mill.”’ 


information address the manufacturer, D. S. Abbott, 


For further par- 
ticulars, prices and all 
Olean, N. Y. 





THE IRON TRADE REVIEW, of Cleveland, O., has appeared this Spring in 
an entirely new typographical dress. The cover has been dropped, and the 
general make-up of the paper changed, so that the reader is able to examine 
its contents with the greatest ease and. pleasure. These improvements make 
the REVIEW one ofthe handsomest trade papers published anywhere. We 
congratulate our friends of the REVIEW on the good taste they have displayed 
in adopting a new dress for their paper, and are glad to see this evidence of its 
prosperity.—[Bulletin of the American Iron & Steel Association (Philadelphia). 
THE IRON TRADE REVIEW, Cleveland, O., is out ina new typographical 
We 
late the publishers of this reliable and first-class paper on their vim and 


dress, and an improvement in the general make-up. desire to congratu- 
energy in endeavoring to improve an already successful and widely read publi 
By discarding the cover, the excellent realing matter contained in 
the IRON 

[Marine 


cation. 


each issue of the paper is more readily taken aboard. We wish 


TRADE REVIEW the well merited success it so richly deserves. 


Record. 
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FOREIGN COMMENT. 


England’s Best Customers. 

Our best customers last month for iron, steel, &c., were as follows :—Hol- 
land, for pig iron; British East Indies, for bar, angle, and tee iron; Argentine 
Republic, for railroad material; Australia, for hoops, sheets and plates ; Amer- 
ica, for tin plates; Australia, for cast and wrought iron; Italy, for old material; 
China and Hong Kong, for lead; Germany, for tin; Holland, for copper ; Brit- 
ish East Indies, for machinery and millwork; Australia, for steel rails; and 
United States, for cement.—[Iron and Steel Trades Journal, London. 


Sheffield Trade with America. 

The return of the Sheffield exports to America for the quarter ending 
March 31st shows, by comparison with the figures for the corresponding quar- 
ter of last year, a decline in the value of steel and an increase in cutlery. 
Steel exports are about 
1888; the increase in cutlery is about £7,695. The total exports from the Shef- 
field Consular district are some £16,000 less than they were in the correspond- 
ing quarter of last year. But this does not necessarily show that the Sheffield 
trade with America is declining, inasmuch as the total exports include acon- 
siderable number of articles which have no connection with Sheffield. The 
exports of steel to America for the last quarter were £65,114, and of cutlery 
£50,932.—[Iron and Steel Trades Journal. 


The Iron Situation on the Continent. 

The general situation of the iron trade of the Continent continues good, 
steadily improving in some places, while the worst that can be said of it in 
others is that there is no change for the better. In Germany, in the east as 
well as the west, the general aspect of the markets is indicative of vigorous 
life. There is the same brisk demand which has prevailed for several weeks 
past, with here and there a perceptible increase. In Belgium we find continued 
activity, with a growing confidence in the future. A foremost question just 
now is the demand on the part of the manufacturers of finished iron who do 
not produce their own pig, for the abolition or at least a considerable reduc- 
tion of the import duty on crude iron. The Chamber of Representatives will 
There is, however, but little chance of 
the prayers of the petitioners being granted. 


discuss the question at an early date. 
The news from France is more 
The Paris merchants are beginning to take a more rational 
view of the situation; and consumers in the provinces seem disposed to give 
out their orders more freely. 


encouraging. 


(Colliery Guardian. 
A New Compound Steam Press. 

Messrs. B. & S. Massey, of Openshaw, Manchester, England, have just pat- 
ented a compound steam forging press, which will probably prove a most 
useful machine for working metals, in the place of hydraulic machinery where 
only moderate pressure is required. In the machine there are two cylinders 
placed one above the other, the lower piston having a piston rod working 
through the upper one. Steam is admitted direct from the boiler into the 
cylinder, and the valves are so arranged that the pistons can be worked either 
together or separately. Thus, for light work, one cylinder can be used with- 
out the other, or whilst one piston closes a pair of dies, the other piston 
can drive a punch through the article which is held fast in the dies. They 
have just completed the first of these steam forging presses for their own 
use at the works, and with steam at 60 Ibs. to the square inch, the press 
exerts a pressure of tootons. The cost of these machines is very moderate 
as compared with hydraulic presses; there is an entire saving of engines, 
shafting, pumps and hydraulic tubing, all that is needed being a pipe direct 
from the boilers, as only as much steam is used as is needed to remove the 
tools the required distance, the cost of working is very little, and there is 
neither vibration or noise in working, and no foundation is required. 

Effects of Russia’s Protection Policy. 

The strong protective policy lately pursued by the Russian Government 
has had a considerable effect upon the importation of British machinery into 
Russia. In addition to this, the Austrian and German machinery exporters, 
with their cheaper and less durable and often flimsy productions, have offered 
a strong competition to our manufacturers in various parts of that country. 
However, we are glad to see, from the Board of Trade returns for last month, 
that the Russian buyers are awakening to the fact that the solidity, durability 
and general excellence of British machinery pays the extra first cost over and 
over again, and we have no doubt that British manufacturers will be able to 
hold their own against all competitors. In ordertobe more able to attain this 
object our manufacturers will do well to study the requirements of the various 
markets, and adapt their productions accordingly. It is this adaptability 
which has chiefly assisted the foreign competitor against the British trader, 
who, perhaps, has carried too far his stubborn, but praiseworthy, disinclination 
to relax the rigid idea of a good and costly article at a costly price, no matter 
whether the foreign buyer says a cheaper article will suit this or that particu- 
lar market. These observations apply with equal force to the Central Asiatic 
and Persian markets, and to ignore them in these countries means a ruinous 
advantage gratuitously conceded to the German manufacturer. We believe 
that, with regard to Russia, the excellence and durability of the productions 
of various English firms which, whilst they maintain the established reputa- 
tion of British manufacturers at all cost, will eventually oust the cheaper and 


worthless products of the German manufactnrer.—{Iron and Steel Trades 


Journal. 


Soft Steel by a New Process. 
A few days since dispatches from Troy announced the success of an ex- 
periment carried through at the works of the Troy Steel & Iron Co. in making 
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417,417 less than they were in the March quarter of 
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soft steel under a process invented by C. W. Bildt, chief chemist of the Wash- 
burn & Moen Manufacturing Co., of Worcester, Mass. We learn that Mr. 
Bildt’s process consists in a modification of the Bessemer, a special lining 
being used. He experimented with it some time since at Wheeling, W. Va., 
and, we understand, showed results favorable enough to impress Washburn & 
Moen with the value of the method. Not having a plant of their own, they 
arranged with the Troy Steel & Iron Co. for carrying out experiments, upon 
the outcome of which was dependent a contract for a large quantity of billets. 
So far as we are advised, the matter has not yet progressed to a point where it 
is settled.—[Iron Age. 


Boiler Iron and Engineers. 
STATIONARY ENGINEER. 

We have seen in a newspaper from the South, a statement that “no steam 
boiler made of Tennessee iron has never been known to explode.” 
good record if it is only true, which we don’t believe. We don’t mean to say 
that the iron in question is not good, that is their “ charcoal blast,” but if it 
has enjoyed any special exemption from explosion, it is because there is less 
of it in use relatively than of other iron. 


A very 


We know from personal observation, 
that when very many of the largest steam users in Tennessee don't buy their 
boilers in that State, and that the material that goes into them is similar to 
other boilers furnished by the same firm to other purchasers, and it is not 
Tennessee iron,the reason the boilers in these concerns are in good shape is, 
not that they are made of Tennessee iron, but because the firms hire engineers 
who know enough to take care of their boilers and attend to them as they 
ought to be, and that only is the reason. 


Tennessee iron has nothing to do 
with it. 


The water that is used in boilers generally in Tennessee, is that which 
is very productive in the formation of scale, hard lime scale, and the only way 
to preserve the boilers is to keep it off,in the best way, or any other way. 
Tennessee iron will scale as quick, burn as quick, blister as quick, as any 
other under the same circumstances, and no quicker. There aré the average 
number of explosions in that State relative to the number of steam boilers 
employed, as in other States; of course, also, they having less boilers in use 
than some States, they have less explosions than in some States. Without 
derogating in any degree from the quality of the iron made in Tennessee, we 
say it is just as good, and no better than that made in lots of other places, 
while in some of the principal cities of the State, the science of boiler-making 
is very far behind many other States, and where the leading manufacturers of 
that State go for their boilers, particularly im being able to get out work 
quickly and cheaply. 


Superseding Compressed Air. 

There have been a great many discussions on the relative merits of electric, 
rope and compressed air transmission of energy, and probably our readers are 
familiar with the symmetric little tables which go to show that at a certain 
point electricity loses its advantages, and the other agencies are alone entitled 
to consideration. We have nothing whatever to say against these interesting 
analyses, but we cannot help being struck with the fact that, in spite of such 
data, electricity is being given the preference, The reason of this is that elec- 
tricity has a great many conditions of superiority that do not lend themselves 
readily to expression in tables of percentages, but which are, nevertheless, 
very palpable and perceptible to practical men studying the problem. Our 
well-informed contemporary, the Exgineering and Mining Journal, in speak- 
ing of the adoption of electric transmission, at the Falls of Schaffhausen, 
supplanting the wire rope, and of the statement that electricity is now admit- 
ted to be desirable for the Chapin mine, Mich., in place of the big compressed 
air plant there, says: ‘It would seem, therefore, that electrical transmission 
of energy is destined to supersede both wire rope and compressed air trans- 
mission, except, possibly, under circumstances which are specially favorable 
to the latter, while unsuitable to the former. The results of experiments, as 
shown by the actual substitution of one system for the other, outweigh all 
arguments based on fine mathematical calculations, or on theoretical deduc- 
tions, and we, therefore, attach special importance to this announcement.” 
This is neatly stated, and its truth will soon be acknowledged. 
World. 


[Electrical 


Nine-Doliar Iron in Alabama. 
The cost of making iron in the Birmingham region is a question upon 
It is 
Andrew 
Carnegie says $10 a ton is a liberal estimate for making No. 1 foundry, the best 


grade. 


which every man connected with a furnace is as silent as the grave. 
impossible to get exact figures, but sometimes the truth leaks out. 


It is pretty certain that some of the furnaces are making their product 
inside of $9 a ton. One furnace-man says that iron has been made at Birming- 
ham, so that it could be sold for a profit of $9.50. As an evidence of how these 


big concerns coin money: The Sloss Iron & Steel Co., bonded at $2,000,000 


first, and $2,000,000 second mortgage bonds, because of delay for repairs ran 
only 32 per cent. of the time last year, and yet paid six per cent. interest on 
This 
Meanwhile the big 
plants at Trenton, Reading and elsewhere, are closing down. Come South, 


the first and two per cent. on the second mortgage or income bonds. 
makes $160,000 earned by four furnaces in four months. 


gentlemen; come South.—[Dixie. 


Mr. THOMAS MIFFLIN Jones & 


JONES, general manager of | Laughlins’ 
American Iron & Steel Works, at Pittsburgh, and brother of Hon. B. F. Jones, 
died at his home on Fifth Avenue, East End, on Friday, April 12th, of cardiac 
or heart asthma, with which he had been a sufferer for about ten weeks. Mr. 
Jones had been prominently identified with the iron trade of Pittsburgh for 


many years. He was born in Washington county about 1830. 


Mr. G. B. WEs?7, a well known Southern writer, has started 7%. 


We wish the venture unbounded success. 


Protec- 
fronist, at Birmingham, Ala. 
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OlL FUEL FOR CLEVELAND. 


In the current issue of the Journal of Oil and Gas, published at Fremont, 
O., is the following on the subject of utilizing Ohio oil for fuel purposes. It 
goes to show that the Standard Company are going to lay pipe lines from the 
Lima field to Cleveland, Detroit,-Toledo and other cities. The /ourna/ says: 

Cleveland is to be furnished with petroleum for fuel, to which the Journa/ 
adds the cities of Toledo and Detroit with the probability of including oth- 
er large cities in the future. That Toledo, Detroit and Cleveland would be fur- 
nished with crude oil pipe lines is certain, although the exact line to be fol- 
lowed is to some extent conjectured. It has been ascertained by the /ourna/ 
that the merging of the two natural gas lines at Toledo, the Northwestern and 
the Toledo Natural Gas Company, will soon be accomplished if not already a 
fact. The absorption of the latter by the Northwestern Natural Gas Company 
(the Standard owning a controlling interest in both lines) would give them an 
opportunity of using the Toledo line for crude petroleum. 

With this object attained it remains an easy task to continue the line to 
Detroit, an adaptable franchise having already been secured for that city in 
the interest of the Standard. The order giving a Pittsburgh firm a few days 
ago for 190 miles of eight-inch pipe, indicating that perhaps a continuous line 
would be laid from Cynget through Toledo to Detroit, with one pumping 
station midway, might be nearer the case than the use of the line already built 
to Toledo, but it is the opinion of many conversant with the facts that the 
latter proposition will prevail. 

The course to be taken by the Cleveland line is, no doubt, settled by the 
engineers of the company. Commencing at North Baltimore it will then 
occupy the Northwestern Natural Gas Co.'s right of way, in any event, 
to a point directly west of Beltsville, Seneca county, whence it will either 
be continued to Fremont, or, what is more probable, diverge west of Beltsville, 
and leaving Fremont to the north, follow the lines of the Nickel Plate Railway 
to Bellevue, from which point the massive iron pipes will run straight as the 
crow flies through Wakeman to Cleveland. 

The Standard have purchased five acres of ground near Wakeman fora 
pumping station, and have ordered their wire to be cut and an office put in 
the village, and being about the proper distance trom Cleveland for a pumping 
station (44 miles) there is no conjecture as to what other use may be made of 
the land. 
Cynget and Cleveland, and the order for construction material to be delivered 


It is thought that but one pumping station will be needed between 


within 90 days indicates that before the coming Fall the cities mentioned will 
be enjoying the benefits of the new fuel. 

That the Cleveland line was contemplated 24 months previous is proven 
by the fact that the Vandergrifts, in the interest of the Standard, prospected 
the territory near Wakeman with a 3,000-foot well in 1887, pursuing the same 
course as at Warren, O., where is built the pumping station for the Pennsyl- 
vania product between Hilyard and Cleveland. 


There seems to be no question but that the fuel of the future, outside of 


the natural gas cities, is to be petroleum, and that the Standard will cease its 
maledictions against the “ savory ” stuff, unless, as outlined by New York cor- 
respondents, the issuing of certificates will not be considered. 

Ohio crude has before it a great future, and its use will extend to every 
branch of manufacture and do service in all industries ere half a dozen years 


pass by. 


A Convention of Wood-working Machinery Manutacturers. 

Last year the growth of the wood-working interest has been phenomenal. 
From a published report it is learned that during the year 1888, there were 
established in the United States, agricultural implement works, 8; bridge 
works, 3; car works, 12; canning works, 84; cigar and tobacco factories, 31; 
cotton and woolen mills, 163; electric light works, 74: flour mills, 103; foun- 
dries and machine shops, 145; blast furnaces, 30; glass works, 4; ice factories, 


30; mining and quarrying companies, 217; street railways, 87; wood-working 


establishments, 483, and 533 miscellaneous industries. The preponderance of 


wood-working industries, thus indicated, shows a surprising growth as com- 
pared with that of any other class. But when it is considered that the range 
of manufacturing in this department of industry includes everything from the 
lumber camp to the production of coaches, pianos, bridges, buildings, railway 
carsand ten thousand minor forms, shapes and purposes into which wood is 
converted for the use of mankind, from mere utility articles to positive forms 
of art, the reason for this distinction is manifest. It is now stated that there 
is a movement on foot to form an organization of these firms, the Egan Co., 
of Cincinnati, itself one of the most prominent of them all, having taken the 
initiative. The object is, an interchange of ideas, the adoption of uniform 
standard of quality, sizes and systems, a systematic method of correcting 
trade difficulties, and of regulating affairs and matters of interest to the trade, 
all of which is commendable and prudent. The buyers and users of this class 
of machinery will be benefited beyond a doubt, as the aim of the projectors is 
to bring about a proper adjustment of conflicting opinions as to the best 
method of serving their customers.—{Wagon-Maker. 


Largest Electric Railway System in the World. 

The largest electric railway system in the world is now in opera- 
tion in Topeka, Kan. The works are practically completed, and cars 
have already been successfully operated for several days. But a few chinges 
in street curves need to be made, and two dynamos added to the seven now in 
position. The plant is owned by the Rapid Transit Railway Co., of Topeka, 
and has been established at a cost of $600,000. There are 16% miles of track 
in the system. Richmond, Va., which has for some time claimed the biggest 
plant of the kind in the world, operates but 12 miles. The Thomson- 
Houston is the system employed in Topeka, and trials made recently indi- 
cate its complete success. Overhead wires are used. The cars are models 


of convenience, and about the size of an ordinary cable car. Underneath 


the floor of each car are placed two 10-horse power electric motors. From 
the roof of each cara trolley, with a strong spring on the end next the roof, 
and a grooved wheel on the other, which is constantly pressed against the 
wire, conducts the current to the motors. On each platform is a “cut-off,” 
with a lever not unlike a brake handle. A speed of 15 miles an hour can easily 
be attained, but in Topeka the maximum rate allowed is eight miles. The 
cars are lighted by electricity, and are comparatively noiseless. They take 
curves with ease. Nine dynamos, driven by two engines of 1,200-horse power, 
generate the electricity. The company will operate 43 cars. It has been 
demonstrated that the system will revolutionize street transit in Topeka. 
[Modern Light & Heat. 


Lining a Long Shaft. 

Au interesting account of a method of lining a long shaft, which was 
designed by Mr. R. Graham, is given in a treatise on gold mining in the Dakota 
Hills by Mr. H. O. Hofman, of the Dakota School of Mines. When a shaft is 
to be lined the boxes are first of all (says /vdustries) arranged approximately 
in line, and the lower bearing, which is to receive the shaft, is then loosely 
packed with clay, and a wooden centre pressed into it. This centre consists 
of a semi-cylindrical p‘ece of dry wood, which is of the same diameter as the 
shaft and about the same length as the box. The wooden centres of two or 
more boxes are then carefully lined, and the clay packed tightly round them. 
Afterwards the centres are removed one after the other, and the clay is cut out 
crosswise in the middle of each box. The centres are then replaced, and the 
hollow spaces filled by pouring in babbitt metal. When the metal has been 
allowed to cool, the centres and the remaining clay are removed, and the shaft 
is placed upon the ribs of babbitt which stand up in the middle of each box. 
Finally, the remaining space is filled with “ babbitt,” and the bearings for the 
shaft completed. In this way the shaft can be quickly and accurately lined, 
and as the lining is from '% to 5¢ in. thicker than is usual, the shaft will last 


much longer. 


Value and Measurement of Lake Tonnage. 

The aggregate value of American vessels, engaged in the lake marine, and 
given a rating in the Inland Lloyd's insurance register for 1889, is $43,522,700. 
Of this amount Cleveland owns a little more than $10,000,000 worth, according 
to the Cleveland ?/ain Dealer. 
large sum for new craft on the stocks and coming out this season, and the 


To the total of $43,522,700 must be added a 


great fleet of vessels without ratings, but which continue in the lumber trade 
and the like. An aggregate sum of nearly $50,000,000 would result if it were 
possible to thus collect the value of the lake marine under the American flag. 
The figures in Inland Lloyd's are rather below than above the actual values. 


By classes the boats are divided as follows: 





Class Number Tonnage Value 

IEG ss istssvasnses ‘ 418 11.260 $ 2,104,400 
Propellers.....; Joe chsgasusaanoneee 545 361, 244300 
Side-wheel steamers 74 14,049 1,798,000 
Schooners caansinecaeuels S72 157.5a 41, Q88 00K 
EGie THEBES; <occicercreisescs 301 129,343 $14,000 
St. Lawrence river barges.... 2 3.4¢ 4,000 

PR iva cacescudanvcdtsuaeseasy ition: eee 675,407 $43,5226700 


Recalescence ot Iron. 

Among the many phenomena observed in the thermo-magnetic qualities of 
iron and steel, there are probably none which will excite greater interest than 
that which has just been drawn attention to by Dr. J. Hopkinson in England, 
and which is so fully corroborated by Prof. Elihu Thomson. Both these ob- 
servers have noted the fact that upon allowing a bar of steel to cool down from 
a high point, its temperature lowers to acertain degree, and then increases 
for a time, and it finally loses its temperature at the regular rate again, This 
point of reheating or recalescence is shown to take place at the temperature 
at which the 1ron loses its magnetism. Dr. Hopkinson ascribes the phenome- 
non to the direct action of magnetism, and Professor Thompson partly agrees 
with him, but puts forth the suggestion whether the reheating may not be due 
to a temporary increase in electrical resistence due to the assumption of mag- 
netism by the magnetic metal. Further experiments in this direction will 
probably throw more light on this subject, and may add fruitful suggestions 
on the best methods of construction of thermo-magnetic motors.—[Electrical 


World. 


Steam Gauges. 

In setting steam gauges care should be exercised to take into account 
those circumstances of situation which will affect its accuracy. If the 
steam has to sustain a column of water in the small pipe leading to the gauge, 
the gauge will read 1 lb. light for every 28.71 in. which the column is lifted 
above the hydrostatic level. In this way it may happen that two gauges, both 
correct, and showing the same result upon the test pump, will show a discrep- 
ancy when in position, owing to the fact that no correction has been made for 
a difference in the height of water in their leading pipes. 


I1oyb’s Register has issued an important circular on the subject of the 
liability of vessels built of steel to corrosion. It states that, where the sur- 
faces of vessels built of steel have not been properly scaled, and then protected 
with good paint, steel is liable to great deterioration from corrosion. The 
committee, therefore, urges that the precaution should be taken of having 
steel vessels placed in a dry dock within six months after launching, so that 


proper scaling and coating may take place, if needed. 


THe Cleveland IRON TRADE REVIEW has appeared in a new dress of 
Ronaldson Old Style type, and looks as neat as anew pin. The REVIEW is 
authority on the ore trade of the lakes.—[Connellsville (Pa.) Courier. 
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Hardware is the name of avery neat publication recently started < 


Toronto, Canada. 
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BUSINESS MEN’S FUN. 


NO CONSEQUENCE. 

Customer (returning)—Didn’t I give youa $5 gold piece just now by mis- 
take for a five-cent piece ? 

Merchant (positively)—No, sir. 

Customer (turning to go)—It isn’t of any particular consequence. I hada 
counterfeit $5 gold piece that I carried simply as a curiosity. I must have lost 
it some—— 

Merchant (hastily)—Wait a moment. I'll look again.—[Chicago Tribune. 

NOBLESSE OBLIGE. 

There’s a good deal in human nature after all. A dollar insurance assess- 
ment is a dollar insurance assessment, any way you look at it, but it does take 
several cents’ worth of sting out of it when the Past Grand Worshipful Exalted 
Treasurer merely reminds his Worthy Grand Venerable Brother that $1 is 
required of him by Royal Grand International Adullam Lodge, Venerable 
Machpelah Chapter, No. 29. 
so quick.—[Puck. 


‘Dear Sir—yours truly” wouldn't fetch him half 


FLY PAPER THAT STUCK. 
Druggist—‘ Who was that man you just fired out of the store?” 
Clerk—‘‘ Longjaw, salesman for Tarbabie & Co. He sold us a carload of 
fly paper last year, and we got stuck on it. 
what it was for.” 


I told him so, and he said that was 


Druggist—“ You did right to kick him out. Ill pay your fine if he makes 
any trouble.” 

TIME TO QUIT. 

‘Is it not time,” asks the Boston 7yvanscript, “that the expressions, 
Horatio Tompkins, the colored lawyer; Raphael Johnson, the colored artist ; 
Felix Higgins, the colored tenor, and the like, were expunged from the ver- 
nacular phraseology? For purposes of identification the adjective ‘colored’ 
may now and then be convenient. But on ordinary occasions why should it 
be used? How would it look, for instance, to speak of Washington Flanders, 
Esq., the red-headed bank president; or of Ulysses Flaherty, the bandy-legged 
broker; or of Cornelius Cronan, the cross-eyed correspondent of the ‘Concord 
Chronotype’?” 

A SLY SALESMAN. 

Standing in a prominent hardware store the other day, the stroller of the 
Chicago Journal watched a lady purchase a pair of shears. She decided upon 
the size and style desired, and tried four or five pairs, rejecting them all 
because, she said, they “ squeaked.” 


But she was finally suited with a pair 
that did'nt “ squeak’ and went her way. 


As the accepted pair happened to be 
one of those first refused, the salesman was asked how the metamorphosis 
was effected. ‘ That,’ said he, ‘is one of the very simplest secrets of the man 
who sells shears. Observe this.” 


as 


He picked up a pair of scissors which 
squeaked wofully when worked. Then he ran his thumb and forefinger 
thoughtfully down the side of his nose and rubbed them over the scissors, 
which came together as gently and noiselessly as though saturated with oil. 
* That's all there is of it,” he said. ‘* You see, there is always a little oil col- 
lected in the corners on the outside of vour nostrils. Scrub your nose as hard 
as you will, the oil will be back there in five minutes. So when a customer 
comes in, tries a pair of shears, and complains that they squeak and come 
together hard, we can oil them up and make them run smooth without excit- 
ing suspicion. What was the oil put on the nose for?” 

To help the hardware man out, I suppose. But then what I told you 
is a good thing for all nervous people, who don’t like squeaky shears, to 
know.” 


The Durability of Stee! Rails. 

A commission representing the various German railway companies has 
published a report detailing the results of observations made during six years 
on the durability of steel rails on German, Austrian, Hungarian, Dutch and 
Belgian lines, from which it appears that the durability of a steel rail may be 
reckoned on an average at thirty-five years, presuming that the annual traffic 
be calculated at 3,430,000 tons, and the minimum and maximum of wear and 
tear allowed be 0.007 and v.017 milimeters. The average traffic on the German 
lines amounts in the year to 3,430,000 tons, and represents twenty-eight passen- 
ger and ten goods trains per diem. In estimating the value of the above cal- 
culation, it must, however, be borne in mind that before reaching the max- 
imum of wear and tear named, the rail would probably have to be condemned 
on account of the roughness of its surface. On the Housinger line, where 
there are neither steep gradients nor sharp curves, and the brake consequently 
comes but little into play, the wear only amounted to 1 millimeter for about 


0,000,000 tons. 


Rolling Liquid Metal. 


One of the most interesting and successful inventions of the day is a roll- 


ing mill for producing sheet metal direct from the molten state, instead of 


rolling it from a billet or bar. Such a machine has been steadily at work for 
several month at the great factory of Messrs. Norton Bros., at Maywood, near 
Chicago. They use it for making sheet solder, six or eight inches wide, and 
15-1000 of an inch thick, which the mill produces at the rate of 400 feet per 
ininute. 

The apparatus is provided with hollow rolls having cold water running 
through them. The water is introduced through the axles, and the rolls are 
of sufficient size to instantly change the jet of melted metal into solid form as 
fast as it is fed. The powerful compression exerted by rolls upon the molten 
metal in forcing it between their two surfaces, and at the same time changing 
it to a solid body, tends to give to the sheet an even and highly finished sur- 
face. The inventors of the machine see no reason why the principle should 
not be successfully applied to the rolling of Bessemer steel, as well as of the 
softer metals. With a view to looking into the merits of the invention, Mr: 


). W. Potter and other officers of the North Chicago Rolling Mill Co. recently 

visited the Norton Brothers’ plant, and expressed themselves as being very 
favorably impressed with the present work and ultimate outcome of this roll- 
ing mill. To accomplish the rolling of metal direct from the liquid state, 
many inventors have tried in vain, and not until now has the attempt been 
followed by anything like success.—{Industrial World. 


“ THE Southern iron trade,” says a well informed Southern paper, ‘ was 
never duller than itis now. As we have remarked in preceding issues, the 
situation cannot be worse and the business continue to any extent. Condi- 


tions must improve soon or there will be a general closing down.” 





THE American Institute of Mining Engineers will hold a meeting in 
Denver, Colo.,in June. The Institute held a meeting there in August, 1882. 


THE Akron (O.) Beacon, one of the best daily papers in the country, 
recently celebrated its semi-centennial. 


GEORGE WASHINGTON’S INAUGURATION. 


Excursions to New York via the Pennsylvania Short Lines for the Centen- 
nial Celebration. 

Excursion tickets to New York City at very low round trip rates will be 
sold from all principal stations on the Pennsylvania Lines west of Pittsburgh, 
for the Centennial celebration of the inauguration of George Washington, to 
be held April 29th and 30th, 1889. This celebration is in the hands of well 
known and enterprising citizens of New York, who promise that it shall be a 
most picturesque and magnificent carnival. For complete information regard- 
ing rates of fare and train accommodations for individuals or organized bodies 
apply to the nearest passenger or ticket agent of the Pennsylvania Lines. 


LIST OF PATENTS. 





Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests. 
Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 
PATENTS BEARING DATE APRIL 16, 1889. 
Blast furnaces, charging apparatus for, F. Walsh, Jr., St. Louis, Mo. 
Bolts, machine for cutting screw threads on, J. M Diioson Chic: ago, 111 
Lathing, mz ichine ~* forming sheet metal, J. Weichhart, San Francisco, Cal. 
Ore concentrator: 3. Pe mberton, Los yg Ce il 
Iron ore, a earn xy. Conkling, Glen Falls, N. Y. 
Ore separator, magnetic, C. C. Coats, Newark, . a. 
Rolling machine, tire, J. Munton, Maywood, I11. 
Rolling Z-shaped slot rails, rolls for, F. Colley, Johnstown, Pa 
Rolling three flanged slot rails, rolls for, F. Colley, Johnstown, Pa 
Sheet metal vessels, mechz — for forming and sizing, A. Slaysman, Baltimore, Md. 
Springs, tempering opens, *. Sedgwick, Chicago, Il. 
Welding, electric, C. L. Comin, Detroit, Mich 
Wire-twisting sll Ts D. T. Clark, Leslie, Mich. 


Fulton Steam Boiler Works, 


JOHN T. CAULFIELD, Proprietor, 


MANUFACTURER OF 


SrEeAMW BOirLERsSsS 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, Etc. 


Works just North of Union Passenger Depot, RICHMOND, IND. 


B82 Write for Estimates.“®a@ 








Combined Punch and Stock Shear. 


’ 


Seven sizes with 8”, 10” or 12” blades, and 6” to1s” Throat 


Punch Weigh 100 to 600 pounds For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c Can punch near the 


edge, Angle and Flange Iron, Pipe and Stacks, Ete. 
ADAPTED for cutting Bar Iron especially Sheet Iron 


of all kinds, for Trimming, Slitting, Etc Also make the 
Punch and Shear separate 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &c, 


Bertch & Co., 


CAMBRIDGE CITY, IND. 


BF" Write for circulars and mention this paper 








CAMBRIDCE ROOFINC CO., Cambridge, O., 


Manufacturers of 


Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 


GR OW LS PATENT ST ANDIN Gc ed Roofing, Siding and Ceil- 


— ing 
SEAM $T =e ROOFIN G PURE STEEL A SPECIALTY. 


Be-Send for Descriptive 


Catalogue 
> 
CVs, 


‘Ou: -Od-WATER-TANKS. ILE 


| Qovress: BRTRRPRISE, | SOLER Lo ATNNGSTON Ty 
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IRON AND STEEL MARKETS. 


Pic IRON. 
CLEVELAND f. 0. b. cars, four months No 
1 Bessemer, $18 00@1850; No. 1 Foundry 
$17 20@17 70; No. 2 Foundry, $16 20@16 70; No 
1 Gray Forge, red short, $15 20@15 70; No. 2 
Gray Forge, neutral $14 7O@I5 20; No. I 


American Scotch, $17 20@17 70; No.2American 
Scotch, $16 20@16 7 


CINCINNATI reported by Rogers, Brown & 


Co Hot BLast FouNDRY—Ohio and South 
ern Coke No. 1, $15 oof@15 50; Ohio and Southern 
Coke No. 2, $14 25@14 75; Ohio and Southern 


wn 
s 


Coke No. 3, $135 1400; Ohio Soft Stone Coal 
No. 1, $15 75@16 5 Ohio Soft Stone Coal No. 2 
$14 75@15 so; Mahoning and Shenango Valley, 
$16 So@i7 o Hanging Rock Charcoal No. 1, 
$21 oof@22 & Hanging Rock Charcoal No. 2 
$19 00f@22 5 Tennessee and Alabamba Char 
coal No. 1, $18 oof@18 Tennessee and Ala 
bama Charcoal No 7 0018 00 FORG! 
Strong Neutral Coke, $13 oof@13 5 Mottled 
Neutral Coke, $12 sof@@13.00; Cold Short Coke, 
$13 00@13 50. CAR WHEEL AND MALLEABLI 
Southern Car Wheel, $20 00/@25 00 Hanging 
Rock Cold Blast, $22 oof@25 00; Lake Superior 
Malleable and Car Wheel, $21 oo@a21 & 












CHICAGO reported by Rogers, Brown & Co 
COKE AND BITUMINOUS COAL FOUNDRY - Ohio 
(Hanging Rock Softeners No.1, $18 o00f@18 so; 
Ohio Hanging Rock Softeners No. 2, $17 00@ 
17 50; Ohio Hocking Valley Softeners No. 1 
$18 o0@18 50; Ohio Hocking Valley Softeners 
No. 2, $17 oof@17 so; Ohio Hocking Valley Sil 
very Pure No.1, $17 oof@00 00; Ohio Hocking 
Valley Silvery Pure, No. 2, $16 0000 00; Ohio 
(Black Band $19 COf@19 5 Ohio Jackson 
County Softeners No. 1, $18 oo@18 5 Norton 
and Ashland Brands Ashland, Ky No. 1 
$17 cCo@17 50; No. 2 a31650; Southern 
Coke Foundry No. 1, $16 5041700; Southern 
Coke Foundry No. 2, $157 Southern 
Coke Foundry No $ Southern 
Coke, Soft No. 1, $15 75@16 25; Southern Coke, 
Soft No. 2, $14 50415 00; Southern Coke, Grey 
Forge, $14 50@I5 00; be ocai Furnaces at oe ago 


“H 


and Milwaukee No. 1 Foundry,$16 00@17 00; No 
2 Foundry, $15 00@16 00; No. 3 F oundry, "fi 4 Ox 
@15 00. CHARCOAL FoOUNDRY—Lake Superior 


No. 1 and 2, $20 o0(@00 00; onaian Rock, $21 00 
@23 50: Southern, $19 5of@20 50. CAR WHEEL 
AND MALLEABLE—Standard Southern No, 3 to 
6, $20 50@ 25 50; Lake ey whee! $20 50(@21 00 
Hanging Rock Cold Blast, 50@27 00; Hang 
ing Rock Warm Blast, $22 o0f(#24 « 
LOUISVILLE reported by Geo. H. Hull & 
Co.: Southern Coke No. 1 Foundry new 
classification , $14 75(@15 25 Southern prem 
Ne. 2 Foundry new classification , $14 25¢ 
1475; Southern Coke No. 3 Foundry new 
classification, $13 75@14 25; Grey Forge, 
$13 25@1375; White and Mottled, different 
grades, $1275@13 25; Silver Grey, different 
grades, $1 Southern Charcoal No. | 
Foundry 5; Southern Charcoal No 
1 Mill, $14 75(@15 2 Southern Car Wheel 
Standard brands, $21 Southern Car 
Wheel, other brands, $18 oo0@19 50; Hanging 
Rock Coke No. 1 Foundry, $15 50@16 oo ; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 50@ 
2100; Hanging Rock Cold Blast, $20 75(@23 75; 
Hanging Rock Warm Blast, foo oo0(@oo oo. 





§(@22 75; 





St. Louis reported by Rogers, Meacham & 
Shields Hot BLAST COKE AND CHARCOAL— 
Southern Coke No. 1, $15 504416 25; Southern 
Coke No. 2, $15 oo@15 50; Southern Coke No. 3, 
$14 50@15 00; Southern Grey Forge, $13 50(a 
1400; Southern Charcoal No.1, $18 00(@15 so; 
Southern Charcoal No. 2, $17 00(@18 00 ; Missouri 
Charcoal No. 1, $16 oof@1650; Missouri Charcoal 
No. 2, $15 00@1600; Ohio Softeners, $17 oof 
1900. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $20 0022 00; Southern, $19 oof 
2400. CONNELLSVILLE COKE—East St. Louis, 
$455; St. Louis, $4 70 

DETROIT reported by William F. Jarvis & 





Co Lake Superior Charcoal, all Numbers 
$19 50@20 00; Lake Superior Coke, all Ore 
$18 50@19 00; Lake Superior Coke, Cinder 


Mixed, $17 75@18 25; Standard Ohio Black 
Band, $18 so@1g00; Southern No. 1, $17 oof 
1750; Southern Gray Forge 
Southern Silvery, $16 50@17 00; Jackson County 
Ohio) Silvery, $18 25@18 75 ; Old Wheels, $18 50 
(@19 Oo. 

PITTSBURGH (reported by A. H. Childs 
No. 1 Foundry, $16 25@16 50; No. 2 Foundry, 
$15 25@15 50; Gray Forge, $14 25@14 50; White 
and Mottled, $13 75@14 00; Warm Blast Char- 
coal, $18 00@21 00; . 


$15 Oof@15 50; 


Cold Blast Charcoal, $22 o 
@25 00; Bessemer, $16 50(@17 oo. 


MERCHANT IRON AND STEEL. 
Flat Bar. 
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13-16, No I ‘ ; 3 45 
13-16, No. 22 . vieneasee ‘ 3 55 
%, Nos. 13 to 15 “ii cae 3 25 
%, Nos. 16to 18 sdtaeaene was sessveseses® 3S 
%, Nos. igand x sSiivecosteees w0e3 45 
%, No. 21 seeunn casconcccrecsenscccenccessS SS 
%, No. 22... ended ides owtckbetdceuene <3leses Oe 
11-16, Nos. 13 to 15..... pocndedenes 3 45 
1-16, Nos. 16 to Is.. ; 3 55 
11-16, Nos. 19 and 20 seees xavestpel ae 
11-16, NO. 21 ‘ —— gent ink 35 
11-16, NO. 22 — ee | 
Nos. 13 to 15 “ees ° 3 55 
Nos 16to 18 3 75 
Nos. 19 and 20.... eS 
No 21 4 05 
No. 22 4°15 
No. 23 papeiiiabnsciesteseete 4 25 

Light Band. 

4 to 6 by to 3-16 in ~ " 2 25 
6 to 6 by Nos. 11 and 12 ; 2 35 
1 to 1% by \% to 3-16 in......... 2 35 
1 to 13g by Nos. 11 and 12 2 45 
and 13-16 by \%& to 3-16 in..... a 
and 13-16 by Nos. 11 and 12...... 2 75 

% and 11-16 by \%& to 3-16 in ss ae 
¥%, and 11-16 by Nos. 11 and 12 ésseavasents 3 05 
and 9-16 by to 3-16 in. .... ee ae 

Ss and 9-16 by Nos. 11 and 12..... ssn: ae 
16 by 3s to 3-16 in ; ; ‘ .3 50 
ts by Nos. 11 and 12 ‘ --3 60 

Wagon Box Seem. 

7s inch, beveled edge, by Nos. 11 and 12......2 75 
inch 28 " . 13 and 14......3 05 

%, inch = Ir and 12......3 0§ 
%; inch, 13 and 14. 3 25 

Sheet Iron. 
nt BOO Bibs s siccsseascscovcadeuxssiness ; nceroseeus -2 45 
No. 15 to 17..... sineseoiseakidnmnssanennatenaneedt 2 65 
he re paawdkdenbsencncdnedashie mee 
No. 22 to 24... 2 85 
No. 25 to 26..... SNasndenshinaascennate caueies 2 95 
No. 27 . cubdois -ubatonaceensednunuciavesant 3 05 
pS Eee eee ani peas 3 25 
Iron Boiler Plates, 

Tank, 4 inch and heavier does ee Be 
¢ No. %, , ot) | sacedeamenaua ere 
CH No.1 - ” ussreneneneianens .2 85 
CH Flange, * : rere TT: 
Extra Flange, - 3 95 
Solid Fire Box, 4 85 





Steel Boiler Plates—1-4 in. and Heavier. 


Tank ; ‘ ssu/aausirbenaaeueteaclt ae 
Shell = SxAtnviacanses' Svauiqsasnenivatbess aGeqpeercnh ae 
Flange , ; Kast enaks enkiseceabeese 3 20 
Marine F lange. osteaeues . eee Ms 
Fire DUE... oc 35 
Above includes pl: ates oo inches wide 
go to 96 in. wide........ iekedsvames oc Ib extra 
96 to roo in. wide................ ssideet Ue 1 
100 to 104 in. wide. Seuhiceplidieds 1 49¢ " 
Bak Cy BOG Bh Ue vos ns ns ined inecaciecevsceenswones special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs 


1 to 2in. inclusive..... 
g16to%in * 
7-16 to 3g and 23s to 3in 
lg togin. 

to 11-16 and 4! 

. te 6 in...<. caienuatget 
4, to 9-32 and 6% to7in 
Wily MG cea tadaccceass ; 





Flats. 


cts. Ibs 
2 to 9-16 wide by 2 to 56. CRICK <.......0sccscrccrsesennees re) 
Bessemer and O. H. Steel. 
ct. Ih 
INSET 5, cos cccuivedanrvenssuveseanrsant base price, 0234 
2 SER aa ee ie eerste are sor a = 2% 
Spring kakxenaie. aeusbsesabanan i 03% 
Sleigh Shoe ; ' 2% 
Toe Calk 5 sedsahaenaes : 03 
Cutter Shoes, tz ape red and burr. . 03 
English Tool Steel. 
TOIT oni a stecessesvesnse elke peated 16c¢ 
Pees SS ee ccessinscsesees =e cee 
POROR S cnitesscae ogubiidmeukekaeanane 36¢ 
Burden Boiler Rivets. 
16, 5g, 11-16and % inches diameter............... 4 00 
Bridge 11-16 and 3% inch diam............4 © 


SCRAP IRON AND OLD METAL. 
Net Ton. 


R. R. wrought scrap 





No. 1 

No. 1 wrought scrap......... ry 
No. 1 Machine cast scrap.... eS 5 
Stove Plate (free from burnt i iron a 20 00 
Grate 50 






Pipes and flues Clean 
Tank 170s .....:.. Pred acs 
Hoop and band iron...... 


SNR MEEIIR «sc icarccaaueantenienisendoeabobeus 

Light sheet iron.. - aor 10 ¢ 
i PO a se as chs 14 00 
Wrought turning (free from cast). I2 50 
Wrought iron, oily drillings...... II 00 
Cast borings Res OR OL, EP ee 10 00 
Malleable iron , beak ciaseh sates II 50 
Uncut wrought iron ‘poilers...... ere 


Steel boiler plates......... Peieciicsncah oaeenensaee 
OE SPOT TE PRB vc cicccciscsocncasces -gross tons 22 00 
Old steel rails.... : 

Car wheels.... 
Old copper.. REL. eye 
No. 1 H. red Brass. a eee 
Heavy yellow brass 








EADIE VELOW: DIBBB.o0sscsnsecocosssosesscsesss 

ROPE BARC. sc csscsericseess sessousesanseuennabasostae 3 
5 Ee eee 3 
Heavy Lead 3% 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
JAS. PATTERSON, Sales Agent. 


IRON “TRADE 


REvVIEw. 














CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING! 


Galvanized Iron. 


Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





BUNDY RADIATORS 


————$ 


A. A. GRIFFING 





Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs ot 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





WA7AIN'IE:D. 





Good Second-Hand Engines, 
for use in a Rolling Mill Give 


Plates and Castings, suitable 


Boilers and other Machinery, 


dimensions, condition, etc., in detail, with bottom prices on cars 


for cash 


Address, Pr. O. 


BOX 323, Cincinnati, O. 





The Kilby Manufacturing 


G0. 


CLEVELAND, O., 
SUCCESSORS TO 
The Prospect Machine & Engine Co., of Cleveland, 0., and 
Barney & Kilby, of Sandusky, 0. 
Recent extensive additions to our shops and Machinery makes our Plant 


one of the largest and best equipped in the country. 
We are now prepared and have facilities for doing Foundry and Machinist 


work of every description. 


Shall be glad to furnish estimates on application 


for Engines, Boilers and other heavy Machinery. 





CONDIT, FULLER & €0., 
Pig and Bar Iron, 


CLEVELAND, OHIO. 


TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


Irom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


101 St. Clair St., Rooms 20 to 22, 
CLEVELAND, O 


Pickands, Mather & Co.., 
IRON ORE .- - 


AND 
PIG IRON 
Corner Bank and Superior Streets, 


CLEVELAND, O 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O, 


J. H. OUTHWAITE, W.G. POLLOCK, 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore. 


CLEVELAND, OHIO. 
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MACHINERY SU PPLY MARKET. 


Anvils. 














PAMMURORG a tovivesccsrustaskinesscuaxeseciindaveeted # Tb g9@10 
WHF RIETA OW sis.ccrssssnves cus trecteanbeveoecacecibwessicsvars Iho’ 
Bellows. 

i attie eas beticedt { Beall’s.....:. ....dis 40 
Blacksmiths ( Bulleck’s.... dis 50&10 
OBOE ics? scscccscouehten ce erneauitres dis 40@40&10 
Eres sis raccip es ccesvQianeebantbigetbaseveced dis 40&10@50 

Belting. 
Boston Belting Co’s standard..... dis 70@70& 5 
“S  WRSGSR...a G8 608&5(@60& 10 
- «best. dis 55 
Hoyt’s Short RHQ)... <a csveccpepancssavads siseianegenney dis 45 


Cleveland Rubber Co. extra standard .dis 60& 10 
Shultz Raw Hide Leather Beiting, single, 





seu bine Mey eeRewusesss ha divcetsares asncua scise te edeaaaeecion dis 30 
Shultz Raw Hide Leather Belting,double, ~ 

dgiang tute teen xekass- + Saudia phe tintasceinidsiesbivene., diieed dis 35 
Standard, oak tanned.. ..dis 55(@60 
Alexander Brothers’ pure oak tanned. ...dis 45 


Blowers and Exhausters. 


Ey at SRE ee dis 20 
Boston Blower Co 
Buffalo 


. dis 35 
--dis 35 









peeeeeesrs.encsapens a Ibo'4@ 10% 
Cc hath. 
aD seehacniietasesnie sc iowas oteidies teas nies Fs) gross 50 
White Crayon.................8 gross 12@12% dis 10 
WU ies 5 asp veaGhedndeiseess aay anon She ee ..dis 70 
NEG wins skp acwipethenecesecagighsdeenasas nt ..dis 85 
Chucks. 
Cushm: an’s 4 Jaw Independent................. dis 4o 


Combination............ 
Geared Scroll 









2 Jaw Brass Wo-kers..... 

Mein or ce ccushistuiareatiny sos vaesee sasneeen dis 35 
Wescott’ s Scroll Combinaiion dis x 

INnGevencent.........05+ dis 40 


Little Grant Drill. 
Horton’s Universal & ind.. 
National Combinatic "ER Re 
Sweetland , 


Skinner te ahead dis 40 

Light Independent.. dis 50 
Almond Drill paced bechtguiawndyan aatsecak eeeaNPe aes Oe dis 25 
ee’ Casakcamatatebewenseiettearie ad dis 15 


Cutters and Reamers. 
TIN sy cnc cenecsacdscccscee sccdecancusesctovestt 
Pratt & Whitney.. - i 
MMIII 5o5ccaxavensnnszaseansicicGipesavivass concen 


5 1I0@I15 
3 10@I15 








5 10(@15 

Brown & Sharpe, Milling Cutters dis 15 

ma 7 GEORE TUUGOTS... <sieeenssscane dis 15 
Crowbars. 

CBE I ori viens cas caw eoteuan iis ; Bibs 
TOON, BUSC QO UCB onesies cknssncecetectvansssenes @ Ib 3% 
Drill and Drill Stocks. 

TWIG env cesinssnsancedcencasthescevissesss- .dis 50&10 


_— Taper and Straight shank to 
dis 50&10 
anne Taper and Straight shank I, arger 


RN ME osc racn cans el cu bndres vexenceces cetkasaccdoad dis 25 
PIGAUN. OIE ORNE oc cass co coscanss occccssusesesssccassson $i 20 
Standard.....:...... dis 50&10 





Cleveland dis 50&10 


Emery. 
No. 4 to No. 54to Flour, C. F. 








- gr. 150. aa F. FF. 
Kegs, # D........ ae 2 2'oc 
i, kegs @ bb... - 4%C sc 2\c 
YY kegs ®# D.......... 4%ec sisc c 
iolbcans,1oincase 6 ¢ 646c Ss < 
1olcans,lessthan 
TO. .occcceccceccececes sae, e Io Cc The 
Emery Cloth and Paper. 
Barder, Adamson & Co... lis i 
Bs Fe cE vi ninccinnncenentnacabasvwece's= dis 40 
Emery W hoois. 
NN in ss snzeunian dis so(@6 
DERM Oc ccaaeecsdaccsas obecsncicn dis ss(@ak 
Grant dis 55(«@6 
Union Stone............... ; : dis 60 
Sterlinig....<scccss : , dis 6 


Vulcanite 
Celluloid i ‘ : 
POTENGI TOR 6 0cssiecscccsesceseesecs dis 55 


OPERATE <5. canencaccens ose seoeeeeeeeGiS 65(@70 


Vitrified a erie dis 6 
Files. 
Nicholson....... vast dis 60& 10@60& 10& 1 
7 x : ececceccoes . dis 25 
Rearncy: & Foot....c..:<c0s0: Vis 608 104 60& 108 1 
Black Diamond.......... dis 60& 10@o0& 10& 1 
Arcade rere te : dis 65(@70 
Disston’s : sao dis 9517 
Western : . ; Ss dis 7 
Stub's ue uanbadebuns dis 25 
Grobet’'s scaaliaied : jas tsaneue a 
Reynolds Bros.’ Hand Cut dis 5 
Hammers, 
P..8: Ww. ~ - , 2 dis 4 
Atha new list, Jan. 15, 1887 dis 5 
Heavy hammers and sledges unde r 5 Ibs. 18c 
over 5 IDs 14c, new list 
Jack Screws, 
Illinois Bolt Co. list....... sevasnesauee ikon 
Nuts and W cmmik. 
Size of boltinches % 5-16 % % % X% 1 
ROO ois. acnbstanchsues 8 7 §% 4% 4 % 3} 
Hexagon seoseeeeeeel§ % 114 84H 6 5% 5K 5 
Washers ° 9 5 7 5 4% 4% 4% 
In lots less than 100 lbs, ®@ tb add ‘'éc.,1tb 
boxes add rc to list 
Nails wire. 
List July 14, 1887 dis 7o &1 
tandard Penny Nails, @ keg card rate 
ec ar lots $2.5¢ 
i Less than cai lots$2.6 
Oilers. 
inc and Tin..... dis 60 
ass and Copper...... dis 50 
lalleable (Hammer's), No. 1, $3.60; No. 2, $4 
NO. 2 $4 40 # doz dis 10@10&1 
Packing, Steam, 
ston Belting Co ; dis & 
rican Packing Hemp ; # Ibio@u 
ssia Packing ee a : # bry 
han Packing ” e ig@r 
i imbago Piston : : = a # Ib4go 
rison's , wees ft 50 
ire Flax ‘ P ads PF Wb? 
t Rubber : # bi2@ 
lsior Rubber Ih4s 
Picks. 
roads, Sgt 6 Ibs.. $12 dis” & 5 (200K 10 
6 to 7 Ibs.............$13 dis 60&5@60& 





| 
| 
| 






























Pulleys. 
Iron Pulleys, Walker. List..........sssecssscoss dis 45 
Medart Pulleys ysdvessesseareeve dis 55 
Balkt “Wood Pull yeccsiccsssiscs vicis sccciscsecees -dis 45 
Rivets. 
Iron, Thousand, list November 17, 
se Gsegasecopnetnvesvans eedpvevenesicenattpewavenveay dis 50@50&10 
Iron, Ordinary, Cooper’s Block and Carriage 
list Nove mbet EF caxegunshossinvevtsccagneeuemen dis 50 
COD BO Ries cis csecsecsvencenenebapeappereesvencasend dis 50@s0&10 
Rope. 

Meg anilla, BG INCH GWA. OVO LG: ocsiccvscicicseess 8 this, 
IGA), Fh ACH AIG CVS wi csivccccocc srevrecesees 8 1b13% 
Sand Paper. 

Bee Pi Be sii ied ip vatondtvesacnaeneds ve snatgy dis 40@40& 10 
Bs Bh, RECON Die a nas s hesecebrcccceicované dis 40@40&10 
New England Flint . dis 40@40&10 
BATtO’S OTH ceviccsvivocescsorecscuscsnsecsseyenves dis 20 
Saws 
POERBC ON GONE viii rsvusesvecesncsssetvessoctoses dis 45 

MMI oS px6 eecway cechavsctuevacWWwdxdavevevsd dis 20 
vt Scroll... ..Net 
Hack Saw Stubs..... dis 20 
si ‘“ Eureka.. dis 20 
be 8 dessa dis 20 
Saw Swages Disston dis 2 
Atkins’ Cicular SAWS......seeeeeereeee oe-0+00GlS 50 
"= Mill, Mulay and Drag Saws..dis 4o&10 
= , 3 ES a ieee dis 40&10 
as Silver Steel Diamond 
Cross-cut Saws.............. dis 7oc per ft 
Dexter Cross-cuts. ..dis 50¢ 
Diamond dis 30¢ 
Tuttle Tooth Cross-cuts..dis 25¢ 
si One-man Cross-cuts......... dis 32c 
No. I Handles pia deghedadaateue pens vereel dis 23c per pair 
No. 6 Sed. npebcunlaaicee Fa wane exacnpee' dis 16c 
Excelsior Saw Tools posse sdeuwcsevrvedeloneas $6 per doz 
Perfection Kap uenasteencneeaelgness ane 
Screws. 
Wood Screws—List Jan 27, 1889. ' 
ROY PG CRIs aisvn'ccacch cancaeenctae sangeessuierers dis 5a 
PET SE MEER TROND RONMIND os ccasedssxtetoneeueceseenasvkennten dis 40 


Flat head brass.. 
Round head bras 
Square Cap..... 
Hexagon Cap.. 










Pe Go We Gee Pisactnticngcendte dis 70 

Machine, flat head, iron....... .. dis 55 

Machine, round head, iron....................6+ dis 50 
Bench and hand— 

RE GEE. CRM con dhe thcicscndssacescwonsminet dis 75@75&10 
Coach, patent gimlet point....................... dis 75 
Shovels and Spades. 

Ames’ list SROVOREIST Fo TG oboe res csessce<sssnes dis 20 

dis 5.25 
dis 5.00 
Tene. 
Cards, Hand and Nut to 2in........... dis 50 
Carpenters’ = _ i 
Morse 







Pratt & W anne 
Machine Screw T< nee, 
Pipe Taps to 2% in.. 
Stay Bolt Taps 
Stove Bolt Taps. 
Pulley Taps... 


Twine. ~o 2. 
No. , Flax Twine, 4 and %Ib Balls....21¢@ 29¢ 
No. 8° ‘: Y% and % .18c@28ec 
No. 36 ; 4 and 14 se -16c¢@27¢ 
2-Ply iets Yu & &% lb Balls Spring Twine) 114 oC 
3Ply “ = TPT re REL 12@12\Cc 
CS Ae 2 Th Balls fucvsnichesssivassteaans i@ike 
Cotton W MB Ae SReRAe BO WD oicinedennrss 15(@16¢ 
V ises. 
AN I ain ons cud apen nus Sows Se emaecaenl dis 60 


og = 
ENE css cevncicsccine 
Stephen's 
Barrett's 
Miller's F: a 
ee i) en are 
Howard 


Brass and copper 
Brig rht and anne aled, 


Nea 
Nos. 
Nos. 27(@36..dis 75 
to 18 market list dis 70(@70& 


O(@18...dis 7O&K 1075 
19@ 26..dis 75(@75& 


Coppered Nos 


Galvanized Nos. 0 to 18 ; dis 65&5 
Tinned market Nos. oto 18 ; w+2+-- iS 67% 
Cast steel ‘ er 
Tinned Broom Wire. : dis 7o&5(a@ 70o&10 
Annealed Fence, Nos. 8 and 9g.......... .........disS 75 
Annealed Grape, Nos. 10 to 14 7 dis 7= 
Stub's Steel Wire regular $6.00(@1D dis + 
Wrenches. 
Coe's genuine, cash in ten days dis 5 
Girard Standard........ “hE dis 7o&1 
Agricultural ga wadebeeusiaane dis 75& 1 
Mechanics’ dis 55&10,& 3 
Bemis & Ci all's Combination ..... i dis 35 
Donohue’s Engineers dis 20& 
Lamson & Sessions E ngineers dis ¢ 
Billings & Spencer s Drop Forged cana dis 1 
William's dis ik 
Alligator dis 40 


EUCHENHOFER’S 
Patent Automatic Feeder | 
BOILER SCALE SOLVENTS. 


Feeds regularly 
matically, 


and auto 
so as to keep the 
water in boiler constantly 
impregnated with whatever 
Most effec 
tive in the market. Address 


the manufacturers, 


Weinman & 
Euchenhofer, 

MACHINE W 

DAYTON, OHIO. 


A |. BABBITT. 


The only genuine Allen's Black Lead Com 
pound Babbitt Perfect satisfaction guaran 
teed The cheapest metal made, quality con 
sidered Address all orders to 


W. L. FAY & CO., Sole Mfrs., Elyria, 0. 


solvent is used 


NOVELTY ORKS 














IRON TRADE ReEviIEw. 
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‘Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for,round or 
flat rope. 


Yj /, / Wire Rope Haulage 
f j Machinery, 


Endless or Tail Rope 
Systems. 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


| Automatic or Slide Valve” Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


134 N. Main St., 


B2Send for Catalogue D. 


AKRON, OHIO. 





IMPROVED UNIQUE AUTOMATIC 


Steam Sight Feed Lubricator 


Endorsed by leading Engine Build- 
ers. The only Sight Feed Lubricator that 
will feed beeswax successfully. An ad- 
vantage which users and builders of Ice 
Machines will appreciate. Manufactured 
under strong patents, the validity of 
which is acknowledged. 

Active Agents wanted. 
ducements to dealers. 

Our Lubricators will be sent to respon- 
sible parties, subject to trial under positive 
guarantee to give satisfaction. 


Uniqué Lubricator Co., Mansfield, 0. 


Engines 





ationary 


Double Connection. 


f 


Special in- 


STEAM PIPE 


= 
ig y 


Lubricator for Traction, Portable and 
all other small Engines, pumps, etc. 


Lubricator for St 





Single connection. 











THIS SPACE IS TKAEN BY 


SMe & Sixt. FF, 


MANUFACTURERS OF 


[RON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
|Gastineses 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 
Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


sane 3 BOWLER & CO. 


Winter Street. 


Nos. 9, 
















All my Iron is 
Re-Rolled and 
Kox Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


Bast Rootis the SNS S 


VP WC VSNS 





Buildings. 
Easy Put On. 





f#® Send for Circular and Price List, and mention this Paper. 


NILES BOILER WORKS, 


—— MANUFACTURERS 


STEAM BOILERS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, Etce., 
REEVES BROS., Props., 


NILES, Trumbull County, O 


JOHN ADT & SON, 


New 





Sarr YS 


me” Correspondence solicited 





Haven, Conn., 


BUILDERS OF 


MACHINERY FOR STRAIGHTENING AND CUTTING WIRE 


To Accurate Lengths Direct from the Coil. 





Also Machinery for Hardware and_other Manufacturing. 





CATALOGUE 
t 


Wwatten ane : i 
Surenvon sre, x CLEVELAND, O. 


%, 
FOounoR&. mac mt § ad 
LOCOMOTIVE, PiveT CRANES, POVTRREAC TRAVELLING CRANES 


CST ad mints 
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HARDWARE MARKET. 


Augers and Bits. 


OMMON augers amd oO1tS..............0006- dis 70 

nell's paceabesees dis 60&5 

Cook's Douglass Mfg Co. dis 55 
nanan Jennings’ augers: and bits....... dis 25 
Expansive Bits, Clark’s small, $18; 

large, $26 =e dis 35@35&5 
Hollow Augers, Ives cenenenip ... dis 25&10 
Hollow Augers, Bonney’s ‘Adjust si 

doz., $48 ai : dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 


dis 20&10 
per gross $2 75(@3 25 
dis 50&10&5 


doz . $48 
Gimlet bits, common 
Standard Bit Stock Drills 


Ship Augers dis 15X 10@15& 10&5 
Axes. 
Makers’ and Special Brands 
First quality Pdox. $6 00@6 50 
Others #doz. $5 50@5 75 
Full polished... err $8 00 
Bolts. 
Cast iron barrel bolts........... dis 7o@70&10 
Cast iron shutter bolts, etc dis 7o~@70&10 
eB ee eri ee a dis 65&10 
Ives’ patent door bolt......... ka ewes ...dis 60 
Wrought iron barrel bolts............dis 7o@70&10 
Wrought iron square bolts..... dis 7o(a70&10 
Wrought shutter bolts........ is 60&10 
Sargent’s list 

Carriage, common, new list dis 75&10 
Tire, common, new list. dis 70 
Carriage and tire, Philadelphia pat: 

tern soos be 75&10 
Stove bolts. dis 6 
Plow bolts. eee eS 5 
Machine Sanukascisbabenan Memes .dis 75&10@38o 
Ends ee ie n= scecssereees GiS 758 10880 


Buckets, Elevator. 
sectucaioaa dis 50&10 


Wrought brass...... dis 7o@70&10 
Cast brass, loose joint... 
Cast Iron— 

Fast joint, narrow.............. 
Fast joint, broad.. : 
Loose joint 
Loose joint, jap... TOK 1 MTS 
Loose joint, jap. with acorne......... dis 70& 10@75 
Loose pin, acorns......... . dis 70&10@75 
Loose pin, japanned acorns...........dis 7O& 104875 
Loose pin, acorns, jap. plated tips..dis 7o&10@75 
Wrought steel— 

Wrought, fast joint, narrow 
Wrought, fast joint, broad.. 
Wrought, loose joint, broad. 


dis 50& 10& 5G@60R5 







FON 10(@75 





~ Lae pa 1 
70. & LOCA 7 
708 1075 








Table Butts, back flaps, etc. 5 70K 101875 

Regular inside blind.. kobe 7O& 10@75 

Light inside blind.. ............ a F0& 1075 

ERE BUN casts sash caxcsects acs senvcécccscused 7OR10@75 

Re HD PON secs va ccacionccestesdencnesss dis 70&10@75 
Chains. 

Trace, 6'%4-10-2........ € pair 1.03) 


Trace, 6%-10-3........2 pair "92 s0& 1o@50& 1o&5 

Trace, 7-10-2....... ‘@ pair 1.11) 

German Halter Chain, list June, 1887...dis 50&10 

German Coil, list of June, 1887..dis 50& 10o&5(@6o 

Galvanized Pump Chain........ ........... e Ibs, @6 

Po fe dis 75@75&5 

Jack Chain, Brass.. dis 70@70&5 
Chisels. 

Socket Framing and Firmer.....dis 75&5@75&10 

Socket Framing and Firmer, Buck Bros..dis 30 

Socket Firmer and Framing, L. & 

1. we aite....... ios dis 30@30&5 

RE FATT Gn 6 5s scicinncs 5s cndencsvcaaunnees dis 40&10 

Cutlery. 











EE OO TI ie civccitscees tavadcaces 

Double cut, low list 

PIE cnkcon gin: eerupesncnacien 
Hangers. 





10& 10(@70 


“US 70 


Barn door, old patterns........... dis 
Climax, Anti-Friction). 















Scranton... 
<0 ee 
Terry's Patent.. 
PATAZOD .....0-05-. 
ET. casasnhohoasauaskesabAns 
Horse Nails. 


dis 50& 10(@60 
., $10, dis 50&5 
negacaanedenebacaustagsnens dis 40&10 
dis 30@30&10 





NWo.zo o. & 7 6 
Ausable, # Ib..23 24 25 26 28.dis 25&1o@25&1o&10 
Putnam, #Ib..18 19 20 21 23 dis 15 
nee cons rch ccnasePunnin dis 25&10@ 25& 10& 10 
Horse Shoes, 

Msardien. Ot GACtOry.. « < <cisscscsnapessesn scsaee € keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

PROEOQEY. 50scccsac; eaatonaahstnesasusaseaenbasansn # keg $4 00 
Mule Shoes, at factory..........cccccsssers @ keg $5 00 

Knobs. 

Carriage, japanned.......... ® gross Soc dis 60&10 
Base, rubber tip........<.......:... veveee GIS TOK 10&5 


dis 40&10@50 
dis 6s5c(a@osc 
dis 75c(@78c 
-$2 OO(@2 25 

> 


eee $2 002 


Hemacite door knobs, new list... 

Door mineral........... 

Door Por. japanned... 

Hoot Por. MICKIC..........006<0 

Door Por. DIALEG......20.05.60cereresses 
Locks, Bolts, Ete. 








P. & F. Corbear, Locks and Bronze Goods. 

Door locks, knobs and latches................. dis 60 
Escutcheons and keys............... .....dis 60 
Padlocks and padlock keyS... .........-.00+ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
BCte’, WOMUWINS DIOUNSC..0cccscccccnssessczens dis 60&10 
BTREES BYOTBE OIBIOG csc ceccasccccnascsasencssses dis 60&10 


Store door locks and latches.... dis 60&10 
BPOTO GOOT TAT GIOG vcnccs ccssseccess-seccessses dis 60&10 
Shutter hinges& flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated................. lis 70 
Flush bolts, genuine bronze......... i 
Shutter knobs. genuine bronze... 
Shutter bars, genuine bronze................... 
Sash lifts, genuine bronze....................00. is 60 

Sash pulls and plates, genuine bronze i 








P ush plates, genuine bromnze............... 

Drawer pull, genuine bronze. .............. dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
POO TR GOT TOG R is cne 6 ticuunressccseecensincconsiad dis 33% 


Plumbs and Levels, 

Standard list....... 70& 10@70& 10& 10 
Pocket levels...... dis 70&10@70&10& 10 
Davis’ inclinometers..... ..+. -sscssssesesees dis 10&10 
Pumps. 

ieterm, Dent MA MOM sss sceciccsisccscenss dis 50&10@60 
Pitcher spout,best makers.dis 60& 10@60& 10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 






dis 334&10 | ¢ 


dis 55&10&5@60&10 | 
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Rakes. 


Cast steel......... 


Malleable dis 70@70&5 


Rasore. 

R. Torrey Razor Co bike 
Wostenholme & Butcher......... 
Rifle razor. 


ocecscesessla® SO 
$i0@ Z 
esas dis $9 50 net 
Scales. 
Hatch, Counter, No. 171 
Hatch, Tea, No. 161.. 
Chatillon’s Grocers...... 
Family Turnbulls......... 
Scale Beams, List of January 
12, 1882. Gaunenioaicns dis 50& 106 
Screw Drivers. 
Stanley R. & L. Co.’s Varnished 
Handles............ .. dis 65&10 
Stanley R.& L. Co.'s Bl: ick Handles..dis 60& 10 
Sets interchangeables.. ..# doz $18 dis 25 


.# doz $21 00 


ou Sas rhahe GeNni AsNwbies dis 50 


U50& 10&4 





Squares, 





Steel and iron 

Nickel plated. 

Disston’s try square and T bevels voedis 45&10 

Winterbottom’s try and miter.. dis 30&10 
Tacks, Brads, Ete. 

New List, 


\ dis 75& 10@8o 


January 2, 1888. 


American iron — tacks all 
ae .dis So@S8o&5 
Steel c arpet tacks ; all kinds nieneei dis 80@S80&5 
Swedes iron carpet tacks, all 
kinds. <a dis So@S8o0&5 
Swedes iron tacks dis 75&5@75&10 
Swedes iron U pholsterers® 
cc. . woe dis 75&10@75& 1085 
Tinned Swedes iron ti icks..dis 75& 10@75K 10&5 
Tinned Swedes iron Up- 
holsterers’ tacks e7s&10&5 


American iron cut tacks 75(@75&10 
Copper tacks..... dis 5so&10 
Copper finishing and trunk nails......dis 50& 10 
Cigar box nails..................-dis 50&10@50& 10&5 





BP STRES PAT TALS. scisasccescevciess dis 70&10@70X 10& 10 
Hungarian nails and 
miners’ tacks seven Gis 70& 10@70& 10& 10 
Gimp and lace tacks...........dis 75& 10 75K 10K5 
“ii tinned.dis 55& 100 075&10&5 
Trunk and clout nails....... dis 7o&10@70& 10& 10 
Tinned trunk&clout nails.dis 7o&10@70& 10&10 
PMIODE SUMTER st hap visi cence ceciae dis 7o&10@70& 1o& 10 


FON 10(@ 70K 10K 10 
7O& 10@70KR10& 10 
7O& 10 70& 10& 10 


Chair nails......... 
Common and patent brads.dis 
Tinned capped trunk n’ls..dis 


JOHN A. McCONNELL & CO,, P'7*SBuRGH, 


PIPE 
Coverings, 









Hot Blast Abestos Cement, Min- 
eral Wooland Hair-Felt Coverings 
ofevery description. The above 
cut shows REED’S CELEBRATED 
SECTIONAL COVERING. 


LABORATORY 


oF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores 
quiring expert work a specialty. 


J. F. ELSOM, 


New Albany, Indiana. 


SEATON 


HEADERS. - 


FOR BOLT OR RIVET WORK. 
SEATON MFG. Co., 
No. 1 Michigan Street, Cleveland, Ohio. 








and Strengths of Material re- 
Address, 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer 


—————— 


EUS, 
2 alent w heen 





GEO. P. BURWELL, Gen'l Agt., 208 Superior 
st., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
t., Cleveland, O. 

A.D. BAITH, Special Agt., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 
Cleveland, O. 

J. E. WOLCOTT, 


‘ELE PS Be ROPRie CLARK 


208 Superior St., 
208 Superior St., 


Special Agt., Akron, O. 





PROPRIETORS 


‘i NCRAVING CO. 


CLEVELAND, 


LITHOCRAPH BUILDING 








dis ro | 


dox $6 75@7 oo | 











Retail Dealers’ Stock of Spooled Wire 


In Painted Wooden Box with Hinged Cover. 


This assortment conta:ns over 140 Spools of Black and Tinned Annealed Steel, Copper and 
Brass Wire, and Comprises almost every size likely to be called for. It has been put up by us 


especially to meet the demands of the Retail Hardware Trade, and it covers all of the most’ sal- 
able sizes without any dead stock 
large profit to the retailer. 


It will readily bring over $10.00 at retail and represents a 
‘ess than full bundles, as it 
will not rust, tan- 
gle or tarnish,and 
is convenient for 
both dealer and 
consumer. Write 
us fora net price 
on the whole as- 
sortment, ororder 
st from your job- 
ber. 


This is the only way to handle wirei» 


MWMralim & Go... 


CLEVELAND, OHIO. 








THE W. BINGHAM HARDWARE CO. 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 
Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet's Open Way Valves; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


=r UBS; GROBET & ROTHERY FILES; ETC. ETC 





RINGERY’'S 


Economy Freezer 


Was placed before the public in 1888, and, owing to 
its cheapness, simplicity, etc., the demand for it has 
never been equaled by any other Freezer. 


SEND FOR PRICES BEFORE ORDERING ANY OTHER: 


KINGERY MANUFACTURING CO., 


West Pearl St., Cincinnati, O. 








Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—— AND— 
Burglar Window Alarms. 


most Reliable and most durable Burglar 
Alarms on the Market. 


Cheapest, 





Grand Arcade, Cleveland, 0. Re Agents Wanted. 


JAMES FP. WITHEROW , 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stz amping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 








PRICE LIST 
On APPLIC ATION 


CINCINNATI, oR. @ a= 


‘FACTORY OFFICE 46 CENTRAL AVE. / 








The Kanneberg Roofing Co., Canton, O., 
The Originators of Strictly Genuine Steel Roofing 
MANUFACTURERS OF 


CORRUCATED IRON‘ 
Four Sizes of Corrugations. 
Crimped Edge Iron Roofing and 
RSiding, Beaded Iron Siding and 
Ceiling, Water Proof Building 
}Paper, Ready-Mixed Paints, Etc 

LIST AND SAMPLES. 


THE KANNEBERG PATENT 
LATEST IMPROVED 
FOLDED LOCK SEAY 


StrictlyGenuine Steel Roofin iN 


PRICE 










= 
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WRITE FOR CATALOGUE, 
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ENTENNIAL DAY, April 3oth, 
1889, 


our factory will not be run, but 


being a legal holiday, 


we shall have our works open for 
inspection all day. We extend an 
invitation to our friends, customers 
and others interested to give us a 
call on that day, and inspect our 
plant at our new location Laight 


and Canal Sts., New York City. 


E. E. GARVIN & CO. 


SEND FOR CIRCULAR OF THE 


“EASGSTI.A Fs FE” 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 











Champion Rubber Bucket 


CHAIN PUMP. 
ManutacturedS  E. Crawford, 


NORWALK, O 

Chain Pump Pipe Buckets, 
Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. 


E.H.JONES&CO., 


223 and 225 River St., CLEVELAND, 0. 


ENGINEERS **° CONTRACTORS. 


Electric 








Worthington Steam Pumps, 
Light Engines and Automatic and 
Slide Valve Engines of all 
Descriptions. 


Steam Plants, Complete, Fur- 


nished and Set Up. 


—=yy=, WELLINGTON 


Fl Belt Holder 


Recently Improved. 











BETTER THAN 
PULLEYS. 


LOOSE 


Shifts Belt 


Pulley. 


from 


Belt stops when machine stops and lies slack 

1 machine starts Simple, cheap, easily 

operated. Sent on approval. Thousands in 
use Address 


W.R. SANTLEY & CO., 


Wellington, O. 





VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


Van Duzen Gas Engine CO., 


- 34 E. 2nd St., CINCINNATI, O. 





UNIVERSAL RADIAL» 


3 RADIAL DRILLING MACHINES 


G 


===. THREE DESIGNS. SIX SIZES. 


| |_ EMBODY ALL DESIRABLE FEATURES 


LSS PRICES8450 28 UPWARD 
oo UNIVERSAL RADIAL DRILL CO 


CINCINNATI. 


Ja 





Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers, - - ‘* $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO., CLEVELAND, 0. 





| 





Driving | 


| 
| 


| 


NCSREDECa 





‘i 


MANUFACTURED BY W. J. BU RTON & cw. 





—— SUCCESSORS TO 


THE DETROIT METALLIC SHINGLE CO., Cor, State and Park Place, Detroit, Mich. 





McClure & Sehuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY. 


Sole agents for 


Massick’s & 


Crooke’s 
PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work peftaining to 
Steel Plants, Iron, 
Brick or Wooden 
Buildings, all. kinds 
of Iron Construction 
1 in general. 

B2” We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 








=: ——-~ Wil 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
a” of the live steam, and heats the water 
ap to the boiling point by means of 
exhaust steam. 


THE - ARMSTRONC - PURIFIER, 






A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address, free of charge. Address, 


w.C.Armstrong &Co., 


SPRINGFIELD, OHIO. 


J. D. SMITH & CO., Cincinnati, O., 


Manufacturers of Every Description of 


FOUNDRY FACINGS, BLACKINGS AND FOUNDRY SUPPLIES. 


PLUMBACO FOR ALL PURPOSES. 


Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 
ge Illustrated catalogue and price list furnished on application. “@4 


[RON CLAD PAINT CO. tron ciad Paint co. 


Factory, 75&77 Central Way. Sec. & Treas.. No. 3 Case Build’g, 
CLEVELAND, OHIO. 








And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 

x est Faint made. 

=~ FURNISHED both Dry and 
“ Ground in Oil. 


TRADE 


Trade Mark Patented. THE RAILROADS. 





A.M. ALLYN, Sec 


N. D. FISHER, Prest. and Gen. Mgr. E. L.. FISHER, Vice Prest 
r 2 == 


THE > a at re — 
: Pf SUT Ap we pict ton Th 
Fisher & Wilson sie esaeetteer: 
COMPANY, “wel 4 


PINE & HARD WOOD 


Lumber Dealers, = 


47 Central Way, . — Vee “ — ; 
CLEVELAND, - OHIO. a ¢ Nase = 
Fine Hard Wood Finishing Lumber a Specialty. 


and Treas 











Plain Oak, Quartered Oak, Ash, Cherry, Walnut, Yellow Poplar, Hickory, Red Birch, Rock | 


Maple, Bird's Kye Maple, White Maple, Beech, Elm, Southern Pine. 
BRIDGE AND CAR TIMBER CUT TO ORDER, 


“THE COLLIAYU ” 


New and Improved 


Hot Blast Cupola, 


‘patent March, 1884, 
and New Smokeless 
ind Automatic FEED 
BOILER, pat. 1886 in 
U. S.) Correspond- 
ence solicited for 
plans of foundries 
and the economical 
working of cupolas, 
the saving of fuel in 
melting iron and 
steel, and in the pro- 
duction of steam. 
Address Victor CoL- 
LIAU, MechanicalEn- 
gineerandArchitect, 
287 Jefferson Ave., 
Detroit, Mich. 








McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, O., 


Sole Manufacturers of the * 


MeMyler Patent 


eee REVOLVING 
STEAM 


Derrick, 


Also generalHoist- 
. ing and Convey- 
socoumaus,st ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


Alex. Laughlin & Co., 











USED BY NEARLY ALL | 


Cap Lathe, $1.25 


ENGINEERS AND CONTRACTORS, 


WADE BUILDING, CLEVELAND, O. 


Will contract to erect, equip and place in 
operation Rolling Mill Plants of 
every description 


Regenerative Gas Furnaces 


AND 
ARTIFICIAL GAS PRODUCERS, 
A Special Feature, Estimates Furnished 
on Application. 
EVAN JONES, Southern Agt., 


KNOXVILLE, TENN 





| SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll 
Saw Attachm’'ts, Man 
drels, Chucks, Twist 
Drills, Dogs, Calipers 


= "ee oto Lathes on trial 


k _ Lathes on payment 
Send for catalogue of Outfits for Amateurs or 


Artisans. Address H. L. SHEPARD, Agt., 
124 East Second St., Cincinnati, O. 
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Classified List of Advertisers. 


The star indicates that the adv. 
alternate weeks 
the double dagger (}) irregularly. 


PAG 


appears 
the dagger (‘t) once a month; 


E. 
Bolts and Bolt Machinery 
Hotchkiss & Upson Co., Cleveland ........ 16 
Colwell & Collins, Norway Bolt Co., Cleve 
Ps bib ido sesduts ced eete densidad Medivhsncni dotecioune 16 
Seaton Mfg Co., Cleveland SeRNSbNGh O<abaspaeeceenn 14 
Brick and Tile Machines— 
Frey, Sheckler & Hoover, Bucyrus, O 18 
Stevenson & Co., Wellsville, O. ............ 3 
Babbitt Metal 
Fay Manufacturing Co., Elyria, O 13 
Beltings 
Parkin & Bosworth, Cleveland.................. 20 
Belt Holders 
W. R. Santiey & Co., Wellington, O... 16 
Bohers and Boiler Attachments 
CS. MeNetl B Co... BRIO Disecssscncicsses 16 


Mansfield Steam Boiler Works, Mansfield, 


Ohio.. iadiensendbihnh coseeebespésnenens etqnsinas css 16 
Reeves Bros., “Niles, a ee & 13 
Ente rprise Boiler a. grea O 11 
John T. Caulfield, Richmond, Ind.. 11 
Harmes Machine Depot, P ittsburgh, Pa... 16 
Unique Lubricator Co., Mansfield, O... 13 
Weinman & Euchenhofer, Dayton, O....... 13 
Columbia Injector Co., Cleveland.............. 15 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich. 16 
Bevel Jig Mills— 

C. J. McNutt, Ashtabula, O..................000000 19 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 14 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

SIRS re et ae a ae aN ah ek ee 12 

Cranes and Derricks— 

Phoenix Iron Works, Cleveland.......... ....... 14 

McMyler Manufacturing Co., Cleveland..... 14 

Wm. Tod & Co., Youngstown, O................. 18 
Car Wheels— 

Bowler & Co., Cleveland........... rrr eee 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind.................... 14 
Cutters— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 13 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland................. 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 15 

*K. A. Schumacher, Cincinnati, O............. 16 

Huntington & Lunt, Cleveland.................. 20 
Drop Presses— 

Williams, White & Co., Moline, IIl............ 16 
ag 9 and Contractors— 

H. Jones & Co., Cleveland.................:0 


fue P. Witherow, Pittsburgh, Pa 

Alex. Laughlin & Co., Cleveland..... 

McClure & Schuler, Pittsburgh, Pa 
Elevators— 




















L. S. Graves & Co., Rochester, N. Y.......... 19 
Explosives— 

Hercules Powder Co., Cleveland................. 18 | 
Electric Lighting Apparatus— | 

Brush Electric Co., Cleveland.................... 19 | 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 20 | 
Emery Wheel Machinery— | 

J. Wendell Cole, M. E., Columbus, O., or 

RIO TENE anc cssas Sphswsisubsekacncsinsacinsbhaweesace 20 | 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland............c.ceoccsreerorrrseseseeneees vena eae 

Murray & Heiss, Cleveland.................ss0008 17 | 
Engines (Steam) 

Kilby Manufacturing Co., Cleveland... 12 | 

Novelty Iron Works, Canton, O............. 16 | 

Aetna Machine Co., Warren, O...... 18 | 

Lloyd & Sterret, Erie, Pa...........ccec0 17 

Ls m. Tod & Co., Youngstown, O.......... 15 

H. Jones & Co., Cleveland......... 15 

cluabus Machine Co., Columbus, O... 19 

*Chandler & Taylor Co., Indianapolis, Ind. 14 

Buckeye Engine Co., Salem, O......... ......5.. 18 

Harmes Machine Depot, Pittsburgh, Pa 16 
Engines (Gas)— 

Schleicher, Schumm & Co., Philadelphia, 

i ORE a Be ns ac ses ventedacunthionsunansanes 18 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 19 

“Curtis Regulator Co., Boston, Mass......... 19 

Cleveland Flue Cleaner Co., Cleveland.. 16 
Files, Makers of— 

Reynolds Bros., Columbus, O............ 0... 20 
A. & H. Gough, Cleveland........ 16 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 18 
Foundries— 

Bowler & Co., Cleveland............... 0.0... 16 & 13 | 

Taylor & Boggis Foundry, Co., Cleveland 16 | 

Wm. Fitzsimmons & Son, Cleveland......... 16 | 

e yg ge Be ey gs ey Seen 16 | 
Flue Cleaners— 

Cleveland Flue Cleaner Co., Cleveland ...... 16 | 

Crescent Manufacturing Co., Cleveland..... 16 | 
Feed Water Heaters— } 

Stilwell & Bierce Manufacturing Co., 

og At SP rer ore steeeeveseeens eeaeesaneeeeees 20 

Laidlaw & Dunn Co., Cincinnati, O........... 18 

W.C, Armstrong & Co., Springfield, O...... 15 

Hoppes Manufacturing Co., Springfield, O. 18 

BH. i. Josies & Co.,; Cleveland. ......cccocrccerseces 15 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— | 

Victor Colliau, Detroit, Mich.................600 15 
Frost Proof Steam Traps— | 

*Curtis Regulator Co., Boston, Mass......... 19 | 
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Foundry Supplies— 











J.D. Smith & Co., Cincinnati, O............... 15 
Galvanizers. 
Avery Stamping Co., Cleveland................. 20 
Hardware— 
W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 
Ice Cream Freezers— 
Kingery Mfg. Co., Cincinnati, O 14 
Iron and Steel Rooting 
Sykes Iron Roofing Co., Niles, O............... 13 
Cambridge Iron Roofing Co., Cambridg 
wat TEE te REE See a diate Sapiee 20 
Garry Iron Roofing Co., Cleveland ..........0 18 
Standard Iron Co., Bridge BORG Sedat ciesse 12 
Cincinnati Corrugating Co., Cincinnati, O. 14 
Kanneberg Roofing Co., Canton, O............ 14 
W. J. Burton & Co., Detroit, Mich............ 15 
Thompson Manufacturing Co.,Cleveland, 17 
W.G. Hyndman & Co., Cincinnati, O........ 18 
ROU EE RIG, CABCAMMMET, O....0.ccccosccscseesseecs 17 
Iron Ore and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 12 
Tuttle, Oglebay & Co., Cleveland 12 
J.H. Outhwaite & Co., Cleveland 12 
Pickands, Mather & Co., Cleveland 12 
Iron Planers— 
Smith & Silk, Cincinnati O.............0000000. 13 
Key Seating Machines— 
IP, Fa OWE, MEOCHOCOEET IE 5 Wc iscncieve0cccveeres 20 
Lath Mills— 
ee AG, SIMONE BW ion lp caccceseicscavcacs 17 
Lumber— 
Fisher & Wilson Co., Cleveland............... ~ 5S 
Martin & Barris, Cleveland 16 
Lathes— 
Muller Machine Co., Cincinnati, O............ 20 
Sebastian, May & Co., Cincinnati, O.. ey 
H. I. Shepard, Cincinnati, O...............ccc00 15 
Mantels, Grates, Ete.— 
Conger & Collins Mantel Co., Cleveland... 20 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
RNG Pc ccusceeds aemegh ies evened ouatar Pepassiae ves skbed 13 
Machinery—(General) 
Columbus Machine Co., Columbus, O...... 19 
Harmes Machine Depot, Pittsburgh, Pa... 16 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
PINS Ere tat nate case sanicadavacchserssesabubuascaxtues 16 
Novelty Iron Works, Canton, O................. 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland.................. 20 
E. E. Garvin & Co., New York..............000 15 
Natural Gas Stoves— 
Schneider & Trenkamp, Cleveland............ 19 
Oftice Furniture— 
Burgess Bros, Cleveland.............:cccsssceseeseee 16 
Patents— 
M.D.& L. L. Leggett, Cleveland............... 16 
Oeborne & Co.; Cleveland ..........0--.00ss00-s 00005 16 
*Thomas P. Simpson, Washington, D.C... 16 
Pumps (Steam)— 
John H. McGowan & Co., Cincinnati, O..... 14 
=. Ei. Jomes & Co., Cleveland........<....<:.0<..53 15 
Canton Steam Pump Co., Canton, O......... 17 
Pumps (Chain) © 
S. H. Crawtord, Norwalke, O....<...6.....cascesses 15 
Pig and Bar Iron— 
Condit, Fuller & Co., Cleveland, Apres 
Cleveland Rolling Mill Co., Clevel: aon whaenne 12 
Hussey & Pomeroy, Cleveland......... ......... 12 
Paint— 
Iron Clad Paint Co., Cleveland................. 15 
Pipe Coverings— 
John A. McConnell & Co., Pittsburgh...... ata 
Printing Inks— 
Ault & Wihore, Cincinnati, O..:.:......:.,.<:. 17 
Punching and Shearing Mac “rine _ 
‘Bertch & Co., Cambridge City, Ind.......... II 
Williams, White & Co., Moline, IIl........... 16 
Railway Supplies— 
Bowler & Co. ClEvela nd... vscsecsevsscvcsccsocssess 13 
Caen City Forge & Iron Co., Cleve- 
cinnat wists WaadcbaiiGhaaseni 18 
ecleveiaaal Wheel & F oundry Works, Cleve 
MINE sors: niece dslaghaanesesmsesdeun chacouceseanseuanbeners 18 
Railroads— 
RR FG I os ia ckninnncasndavinssdisacneiesnte 17 
Reducing Valves— 
“Curtis Regulator Co., Boston, Mass......... 19 
Water Columns— 
Reliance Gauge Co., Cleveland............. 2 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass.. ee 
A. A. Griffing Iron Co., Jersey City, N. ey ~ Ee 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conty....cccsscrsccserss 14 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland 12 
W. F. TROTEtOM, ClOVGIAOG.,..).ccccsecctecsecssses 12 
saws— 
E.C. Atkins & Co., Indianapolis, Ind........ 20 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland.................. 16 
Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 
Standard Iron Co., Bridgeport, O............... 12 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
ERR A a SRR Son NAP TEE, SP gna OER Pv SRE PSO 19 
Steam Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 12 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland................. 20 
Spooled Wire— 
DEO T1 er Be CG ., CUOVOIRIG .cccciscceccce avsarcedsccenas 14 
Tinning Steel, Ete, 
Avery Stamping Co., Cleveland................. 20 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland...............0+ 20 











| 164 Griswold Street, 


Turnbuckles— 


Cleveland City Forge & Iron Co., Cleve- 
OR Ne Jaan ydtvognssedeuediesdesivachssccscbidveinint dutyns 18 

Wire Goods— 

se Ee GO,, TOMBE, Oh. ciscisavseceseccionssce 20 

{Sedgwick Bros., Richmond, Ind............... 17 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 13 

For Sale. 


( NE OF DUNN’S HOISTING MACHINES, 

with over 4o feet of chain. Good as new; 
capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





For Sale Cheap. 
NEW NO. 4 INJECTOR, never been used. 
Ps Address Jones, care Iron Trade Review, 
Cleveland, O. 


For Sale and Wanted. 
FFXEE RAILS of every size of iron and steel, 
new and second hand. J. JEWKES, 
Iron Broker, Pittsburgh, 





Pa. 





E*or Sale. 


GOOD SECOND-HAND MACHINES. 


1 Heavy Carsil or Timber Planer. 

1 Heavy Band Saw. Above suited for car 
shop or shipyard. 

1 18x20-inch Vertical Engine. 

I 15X30-inch Horizontal Engine, and large 
lot smaller engines, all good and very cheap. 


HARMES MACHINE DEPOT 


97 FIRST AVENUE, 


PITTSBURGH, PA, 
pepo ating 


Engineers’ Specialties, ‘swiss. 


and Automatic Grease Cups will effect asav ing 
of 75 per cent. over oil. Investigate their 





The Crescent 





CLEVELAND BUSINESS DIRECTORY. & 





“ome RETR 








Bolt and Nut Works. + 

rJ\HE HOTCHKISS & UPSON CO., Manuf'rs. 4 

Machine, Plow and Elevator Bolts, Coach | H 

Screws. } 

a — a naan — ‘ 

Carriage Bolts. Fg ; 

MIVHE COLWELL & COLLINS NORWAY »! 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. & 





Cc oal, Iron and Ore. 


JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


F oundri ies. 

B' YWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 
FFYAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Ci astings 65t073 Cen ntré ral Way. 





Hardw are and Iron. 

] INGHAM, WM. & CO., Hardware, Iron. 

Nails and Metals, 148 and 150 Water St. 
YLEVELAND ROLLING MILL CO., manu 

facturers of Steel and Iron Wire and Stee 

Tire. 

rFVHE EBERHARD MF'GCO., manfts. of Cat 
riage, Wagon and Saddlery Hi ardiwe are. 


Hardw ood L umber. 
A ‘ARTIN & BARRISS, dealers in all kinds 
1 of Hardwood L umber, 130 > Central Way. 








Lumber. 
er R, WILSON & CO., Wholesale lumber 
dealers (pine and hardwood), rough and 
dressed lumber, timber, lath, shingles, etc. 
Central way. 








"7 


Machinists’ Supplies. 
are & BOSWORTH, 9 and 11 So. Water 
St., dealers in Manufacturers’ Supplies 
Mz achinery and Tools. 





Steel Stamps and Stencils. 


HY EHARTS, | J. H. & CO., Rubber Stamps 
Seals Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 











merits. CRESCENT MFG. CO., Cleveland, 0. 
DON'T BE HUMBUGGED. 
Mig Bang nontinge our A. & 


ENGINEERS | ss serantcriour 88 


Steam the most we oF, po motion ealive 

length of tubes, and do the best work 

Cleveland Flue Cleaner Mfg. Co., 
74 Frankfort St., Cleveland, O. 


PATENT 





THOs. P. Stimpson, Washington, 
D.C. Noatt’yfee until patent ob- 
tained. Write for inv’t’rs guide. 





AO AMAMALIVADNVYIA 


een "VY ‘3 


‘O ‘PUR[AAID 4Oj JUDY ‘YAO “C'S 


‘O ‘ILVNNIONIO “LS YSLS8SM O0F-82 


‘sqJug - 2Yysiudn 








INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files 2 Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 
All Kinds of Job Grinding 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 


C. GOUGH, 


2) 
588 | 
rr) 
< 
mn 
a 
> 
rs 
(s) 
oO; 
= 
3| 


Manager 





THE -—— 


Detroit - Sight-Feed 


LU BRICATORS, 
Gates and Seibert pat's 
Are pronounced the best 
by more than 40,000 

t sers. 
Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

‘I would not take five 
times the cost of my 
Lubricator if I could not 
get another,’’ is the 
statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


Detroit, Mich., U.S.A. 





Wn Larem oe 











Akron, O. 
" Ge -CO., Steam Boilers, Heavy 
p Sheet Iron Work, &c. Repairing prompt 
ly executed. 
\ 7 EBSTER,CAMP & LANE MACHINE CO 
F ounders and Mz achinists, 12 Main st 








Canton, O. 
fet LTY IRON WORKS, Mill Work 
B Shafting, Engines, Imperial job printing 
press, etc. 








Meadville, Pa. 





YURRY & CO., general jobbers in Castings 
of all kinds. 





Mansfield, O. 


MM ANSFIELD STEAM BOILER WORKS, 
pi Manf'rs of Steam Boilers, Oil and Water 
Tanks, and all kinds of Sheet Iron Work 


Niles, O. 
PEEVES BROS., Manufacturers of Boil r, 
W Tank and Sheet Iron Work, ete. 
Toledo, O. 
ORTH WESTERN SAW WORKS Man- 


ufacturer and dealer in Saws and Plan 
Moulding Bits of every description 
No. 8 South St. Clair St 


Williams, White 
& CO., 
Moline, Illinois, 


DROP PRESSES, 


The Forging and Bend- 


. 
N 
Knives. 
made to order. 





ing Machine 


The Bulldozer 


DOUBLE 


Punch and Shears, 
THE 


Justice Spring Hammer. 


ATENTS & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. WU. § and Foreign 
Patents Procured, Patent (Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patents. Send for 
pamphlet. 


PATE MW I'S. 


M.D. & L. L. LECCETT, 
Attorneys at Patent Law 


id 


AND SINGLI 


IMPROVED 





JUSTICE HAMMER. 











Patents obtained in the United States : 
in Foreign countries. 


CLEVELAND, O 


Masonic Building, 


Sy aa a ae 











DES 


118 3 





CEILING 
Avantss S( 








EWAY at 





2% on 


manu 
d Stee 
of Car 
are 


kinds 
1 Way. 


lumber 
xh and 
etc. 47 


. Water 
ipplies 


stamps 


, Heavy 
yrompt 
NE CO 
uin st 


Work 
rinting 


‘astings 


VOR K s, 
d Water 
rk 


inois, 
ERS 


SSES, 


1d Bend 
its 


dozer 


SINGLI 
Shears, 
VED 


Hammer. 


—— 


S & C0, 
‘torneyS, 
d Ave, 
Foreign 
t Cases 
Jpinions 
ngement 
send for 


ee 


"<=. 


a aoe 


| PY RE SHH 


wisi ws remnants terol ie entanle'e 





‘DHE TRON ‘TRADE Revirw. 


17 





Thompson Manufacturing Bes 
CLEVELAND, OHIO. 


So ZES OF NE ne 
CURVED OR STRAIGHT. 





, 


We want to_mail,you our 


Tliustrated Catalosue 


84 pages), the finest ever issued by a roofing company. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 
m8 and 120 Euclid Avenue, 

CLEVELAND, OHIO. 


TELEPHONE 747. 








THE CANTON STEAM PUMP 60. canton, 0., | 


MANUFACTURERS OF 


Steam Pumping Machinery, 


For Boiler Feeding, Brewing, Mining 
and General Purposes. 


G nteed to be absolutely first-class and 
reli Send for free catalogue and prices. An 
elegant lithographed Landscape mailed to 


Users and Engineers on application 


Detroit & Cleveland Steam Navigation Co. 


Oftice and Wharf 





23 River st. 


ARRIVI DEPART 

D t Steamer tS o00a.m. goop.m 
I Mackinac and Lake Huron ports take 
ry y's steamer. City ticket office 224 


Bar reet. Daily except Sunday 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
Avantes SCOTT & CO. CINCINNAT!,OHIO. 





ADDRESS 


OLEANNY. 


ES ABBOTT, 





PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & Pittsburgh Short Line.” 





Twenty 20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


9 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picture sque and varied, 
Saree valleys green, 'mong mountains ser- 
The people's favorite route I ween, [ried, 
The P.& L. E. sits enthroned as queen.”’ 


See that your tickets read via 
|THE PEOPLE’S FAVORITE ROUTE. 


FE. HOLBROOK, A. E. CLARK, 
Gen’l Supt., 


iS, 7. A. 
Pittsburgh, Pa. 





Sebastian, May & ee.'s 


Improved Screw- 
Cutting 
i 


FOOT or POWER eae 


LATHES. 












Catalogue of Lathes, Drill 

Presses& Machinists’ Tools 

and Supplies mailed on ap- 

plication. Lathes on Trial. 
164 W. Second St. 


CINCINNATI, 0. 


SCIOTO VALLEY 


RAI LWAY. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 


the many Summer resorts of the Alle- 
ghenies in Virginia. 
Shortest and Quickest Route to Rich- 


mond, Lynchburg, Newport News, 


Old Point Comfort, 
J. ROBINSON, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen'l Pass. Agt 


AUTOMATIC 


VERTICAL ENGINES. 


EKspe cially designed for 








Small Electric Light Plants. 
Perfect Regulation. 6 to 20 Horse-Power. 


Send for Specifications and Prices. 
LLOYD @ STERRET TI 


ERIE, PA., U.S.A. 


B®” Mention this paper 








WEST, NORTHWEST, SOUTH, 


TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—** The Nickel Plate. ”’ 














Eastward. Arrive. Depart. 
Buffalo Passenget................ 1040am 1045am 
Chicago Passenger.. mA} | eee eee 
Local Freight.......... 440pm 730am 
Westward. Arrive. Depart. 
CHICAS POMPOM BOR ini. vce sesvesressécneseds 6.30 a m 
Fostoria Passenger .. 50pm 5ii1pm 
Local Freight............0.2s.s00«s 1oopm 550am 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 
Euclid Accommodation departs 6:24 a. m. ; 
5.05 P. m. 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 
Arrive. Depart. 
New York Express............... I250pm 745am 
New York Express............... 635pm 135pm 
Alliance & Akron Accom...... 35am 325pm 
Ravenna Accommodation..... 8 25am 500pm 
INSRE FESO COB oii c0esecinere *5 25a m*II Io P. m 
Daily ; allother trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘‘Flyer’’ 540pm 81!10am 
Akron, Col. & Cin. Night Ex- 

PTEOSS.. 2 ..crcsccccesees socccssscscnsers 7ooam 8o00am 
Akron, Col. & Zanesv’e Ex...1250pm I135pm 
Akron & Orrville Accom...... 935am 325pm 


The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 

Erie Railway. 
Depot, South Water Street and Viaduct. 








Arrive. Depart. 
Y. & Pitts. Express....... t538am *825am 
Fast N. Y.& Pitts. Express“1o 55am *300pm 
Mahoning Accommo +6 40am 
Pittsburgh Express..... 
Youngstown Local............. 
Mahon’ g div. & Pitts Local *Ir40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express..... . t1 20pm iriopm 
Ne w York Express.... Py RD TRE isescsvavvecese 


“Daily. Daily, except "Sunday. 
cept Monday. 


Cleveland & Canton Railroad. 


{Daily ex- 


Depart— 

Canton and Coshocton—7:30 a. m., 4:05 p. m. 

Bedford—7:30 a. m., “9:00 a. m., II:10 a. M., 2:00 
Pp. M., 4:05 p. M., 5:45 p. m., “8:15 p. m. 

Newburgh—6:1o a. m., 7:30 a. m., *g:00 a. m., 
11:10a,M., 2.00 p. m., 4:05 p. Mm., 5:45 p. m., 
*S:15 p.m. 

Kent—7:30 a. m., “g:00 a. m., 4:05 p. m., *8:15 
p. m. 

Arrive from— 

Canton and Coshocton—9;:50 a. m., 6:25 p. m. 

Bedford—6:oo a. m., “7:40 a. m., 9:50 a. M., 1:05 p. 
m., 4:15 p. m., 6:25 p. m., “7:15 p. m. 

Newburgh—6:00 a. m., 7:10 a. m., “7:40 a. m., 
g:504.mM., 1.05 p. M., 4:15 p. m., 5:35 p. m., 
6:25 p. m., “7:15 p. m. 

Kent—*7:40 a. m., 9:50 a. m., 6:25 p. m., *7:15 
>. m. 


Theatre train leaves Cleveland every Satur- 
day night for Newburgh and Bedford 10:35 
p.m. 

Trains marked with * 
daily, except Sunday. 

Depot at Ontario St., opposite Huron St. 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
“7 45am “630pm 


run daily. All others 


Valley Junction Mail......... 


Marietta Express..............411 15am t230pm 
Valley Junction Express... “415 pm “lo15am 
Cleve. and Canton Express *7oopm f8i15am 
*Daily. ftDaily, except Sunday. 
WM. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 


Depart. Arrive. 
Wheeling Express................645am 655pm 
Uhrichsville Express............ 4.00pm 920am 


OSCAR TOWNSEND Gen. 


Ht 


Mang'r 


PRINTING 7086, 


» C/NC/NNAT/.: 
A&W INK USED ON THIS PUBLICATION 











Cleveland «Marietta RY... 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 
Direct connections at Union Depots, with 
great through lines to all Points 


all 


SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular Cc. M 
A. T. WIKOFE 

Pres. and Gen. 


W. K. RICHARDS, 
Mgr G.P.&T.A 











| 


THE FAVORITE 


—AND— 


PICTURESQUE ROUTE 
-—-TO— 





New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 
New Central Depot So. Water St. and Viaduct. 





Depart. 
No. 62, Accommodation. .......,..........+. t 600am 
No. 72, New York Express..... .... 8 30am 
No. 72, Fast Pittsburgh Express. P 830am 















No. 64, Fast Pittsburgh Express... 

No. 66, Leavittsburgh Accommo.. . 

No. 68, Pittsburgh Express.......... 2 

No. 68, New York Express........ — 50 pm 

No. 70, Pittsburgh Local Express......¢11 45 a m 

No. 74, Youngstown Express.............. +420pm 
Arrive. 

No. 65, Fast New York Express.........“12 50a m 

No. 61, Pittsburgh Express............. 735am 

No. 67, Pittsburgh Express .t10 55am 





No. 63, New York Express. “- *650pm 

No. 63, Pittsburgh Express........... * 650pm 

No. 69, Pittsburgh Local Express......f 9 io pm 

No. 13, Accom mMmoOdation.............:.seee0e- 7525pm 
*Daily. Daily, except Sunday. 


Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
L. P. FARMER, Gen. Pass. Agt., New York. 
W. C. RINEARSON, Ass’t G. P. A., Cleveland, 
M. 1. Fouts, City Pass. and T icket Agt., 14 I 
Superior st.. Weddell House, Cleveland, O. 





THE PICTURESQUE. 


Lehigh Valley Route. 


Two through trains with Pullfman cars at- 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:35 A. M. and 3:40 P. M., Buffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 

LEHICH VALLEY 
the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 

E. B. BYINGTON, 


Gen’! Pass. Agt., South Bethiehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


1 mis tine will be completed to Wheeling in 
July, 1889 
M. D. WOODFORD, 


Jas. M. HALL, 
Gen'l Manager 


Gen'l Pass. Agent 
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ANUF, 
{GATED & DEL - IDING. alpen CINCINNATI 
CORR CRIMP CEILING ETC, /, .=OHIO= 
NEW Ma Lg BUCKEYE AUTOMATIC CUT-OFF ENGINES. WILLIAM TOD & CO Youngstown 0 
38 In Use, Over 1,000. 25 to ‘ sooo H. P. %, ’ k 
These engines are the combined result of THE PORTER-HAMILTON ENCINE, 
long experience with automatic cut-off regu 
lation,and most caretul revision ofalldetails. The Hamilton Blast Furnace Engine 
They are designed and constructed for heavy : : 
and continuous duty at medium or high rota- 
tive speeds Highe stattainable Kconomy in 
g Steam Consumption and superior re gulation 
guaranteed. Self-contained automatic Cut- a 
off Engines 12 to 100 H. P. for driving Dyna 
mo Machines a specialty. Illustrated Circu 
coe lars, with various data as to practical Steam 
Engine Construction and performance, free by mail. Address 
BUCKEYE ENCINE CO., Salem, O. 
2 SIMPSON elepho Idi 8 Co lz rd Street, N. 
SALES AGENTS: 6. Ww. ROBINSON yo? WwW a macho Street co eat aie ROBLASON 
& CARY, St. Paul, Minn 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey South of Trenton), Eastern Pennsylvania 
Delaware, Maryland and Virginia 
Hydraulic Cranes and Accumulators. 
RO Heavy special machinery generally. Send for illustrated catalogue. 
Qo F : , E —e_« 
ve — ——— ‘ 
Ak Pp 
2 3 GARRY IRON ROOFING COMPANY, 
a > The Largest Manufacturers of Iron Roofing in the World, j 
< 8 ] 
@ 3 MANUFACTURERS OF ALL KINDS OF H 
9 tron Roofing, Crimped and Corrugated Siding, Iron Tile 
or Shingle, Fire-Proof Doors and Shutters, q 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. | i 
No. 152 MERWIN ST., CLEVELAND, OHIO. 
*@ Send for circulsrs and price ‘isi To. @ } 
DESCRIPTIVE F 
| PAMPHLET. 
THE HOPPES FEED-WATER PURIFIER. | : rine 
SOLD ON TRIAL. CLEAN BOILERS CUARANTEED. | Stump before a blast. | Vongnesta GTS Men. 
5 
SEND FoR STRONGEST and SAFEST ExPLOSIV 
DESCRIPTIVE § K: Rnown to the Arts. 
CIRCULAR > POWDER, FUSE, CAPS, 
A a | Electric Mining Goods, 
= : = =xEROULES, AND ALL TOOLS FOR STUMP BLASTING, 
ward ieee Gheat Tecate Maclie : THE GREAT STUMP AND ROCK FOR SALE DER C MP Y, 
per Cheek Wael Kevnahe Matty Chaat | R HERCULES POWDER COMPAN 
HOPPES MANUFACTURING CO., Springfield, Ohio. | ANNIHILATO 40 Prospect Street, Cleveland, Chie. 
| J. W. WILLARD, Manager. / 
¢ 





MANUFACTURERS 


Will always find it to theirinterest to deal with first-class houses in ordering 


THE ATNA MACHINE COMPANY, | 


SOLE MANUFACTURERS OF THE 


STATIONERY, Neat, stylish and business-like. Aetna Medium and High Speed Engines. 
300 to 1000 Horse Power. Latest Desiga. 


For Rolling Mills, Furnaces, Pipe 
Mills, 


STOCK CERTIFICATES, Elegant and “taking” in design. Works, Grist and Saw Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 


| M. V. SMITH’S 
| 
| 











Bi, INA’ BOL Le S, Substantial and ruled to order. 


Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


BRICK'sT TL.E: MACHINE 


CIRCULARS, On new type and with artistic effects. 








CATALOGUES, Metropolitan in appearance, and with especial 


attention to press-work on cuts. ; 
FREY’Snew 


ENGRAVING, By any of the well-known modern processes—wood, 
zine etching, photo-engraving, etc. 










On any or all of such work we are prepared to make low figures and guarantee satisfaction 


Write us for estimates 





THE CLEVELAND PRINTING AND PUBLISHING CO,, inches W3styiscLAV CRUSHERS<——— | ey Factory 


Machines with or without Crushers. 6 different Brickmachines. = 
Avorness FREY, SHECKLER & HOOVER, Bucynus. Ono = OUTFITS 
Proprietors THE IRON TRADE REVIEW Cor. St. Clair and Wood Sts., CLEVELAND, O 


PRESSED WROUGHT IRON OPEN TURN BUCKLES. 
















Otto Gas Engine Works, 


be - BEST 
SCHLEICHER, SCHUMM & CO.,! Efiiadeiphs re ES 
CHEAPEST 





Horizontal OTTO Gas Engines 
Vertical OTTO Gas Engines : 
Twin Cylinder OTTO Gas Engines 
Combined OTTO Gas Engine P mappa 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 15, 25 AND 50 HORSE-POWER. 


The list retail price of this Buckle isless than one-half the v holesale 
price of inferior goo?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC., CLEVELAND, OHIO. * 
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THE VERDICT OF THE PEOPLE IN THE 


NATURAL GAS BELT 


THAT THE RELIABLE 1889 


NATURAL GAS STOVES 


LEAD THE WORLD. 


PERFECT COMBUSTION OBTAINED. 


NO SMOKE OR SMELL. 


As a Summer Stove it is Unexcelled. 


The Reliable Artificial Gas Stoves and Gasoline Stoves are the Best. 


Sample Stoves Sent to Responsible Dealers. 


BGS°SEND FOR CATALOGUE. 


TME SCMNEIDER & TRENKAMP CO. 


CLEVELAND, OHMRIO. 


COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAWVY CASTINGS AND MACHINERY WORK. 

















: ee ns 
Bes . : SS 
®* Blast Furnace Engines on Hand SS ae 
e 
G. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J]. POTTER, Treasurer. NS. POSSONS, Supt. W. J. POSSONS, Asst. Supt. C shtabula 0 
S. M. HAMILL, JR., Assistant Secretary . 5 5 j ny 


MANUFACTURER OF 


BEVEL JIG MILLS, 


FOR SHIP BUILDERS. 


THE BRUSH ELECTRIC C0., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MOTORS, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use.  Self- 

Regulating Incandescent Apparatus. 


© OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE, FREICHT AND PASSENCER 


THE BRUSH ELECTRIC CO., | 2 
Rr ons ea ecm ee CLEVELAND, OHIO, U. S. A | ‘ E \ / a 
cle .very | TT e #4 “ : 


Satie Le 
FROM ‘1 TO 15,000 Lbs. WEIGHT, 
wT | } | } | TRUE TO PATTERN, sound, solid, free from blow IL SS. GRAVES & SON, 
holes, and of unequalled strength. Stronger and more 
durable than iron forgings in any position, or for any 


The Bestand Cheapest Mill 


on the Market. 


NO SHIP YARD SHOULD BE WITHOUT 
THIS MACHINE. 





B2 SEND FOR PRICE LIST AND CIRCULAR 








service whatever 4,000 Crank Shafts and 3,000 Gear 


Wheels of this steel now running prove this. Cross- Corner Center and Frank Streets. Rochester, N. y 


heads, Rockers, Piston Heads, etc., for Locomotives 


STEEL CASTINGS of every description Send for cir- 
i culars and prices to New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
: } Chester Steel Casting Co., 
J WORKS ) OFFICE: — . ; _o2on SUE. 
@ CHESTER, PA. | 407 LIBRARY ST., PHILADELPHIA, PA. SEND FOR OUR CATALOGUE 








20 





30 Years’ Business. 


. ATKINS & COMPANY, 


MEMPHIs, TENN. 


Established 1857. 


INDIANAPOLIs, INI 

















MANUFACTURERS OF 
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CIRCULAR, BAND, GANG AND CROSS-CUT SAWS. 


Write for Prices. Agents for Tanite Emery Wheels and Grinding Machines 
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STILWELL 5 PATENT LIVE STEAM: FEED WATER PURIFIER. 


HORIZONTAL STYLE. 








. © 
Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


‘STILWELL & BIERCE MANUFACTURING CO. 
DAYTON, OHIO. 


Removes all Impurities. 





OLD 
1874. 


DeMOULH DFU — 


SEND FOR CATALOGUE (Jy, Lake i StS. Cleveland, (), WRITE FOR DISCOUNTS. 





the water to be kept at the 
proper height. Sold subject to satis 
faction 
list. 


—— —— 
, = Send for illustrated price 


CLEVELAND TWIST DRILL CO.,. “"iaés"" SG ETY psi 7 
:, — —— = —— ae > RELIANCE SAFETY 
= = = Water Columns 
They enfotce Economy of 
&. uel and Repairs by causing 





A SPECIALTY. 


Send for List of 


New and Second-Hand Lathes, Planers, Drills, 
ENCINES AND BOILERS, 


Or anything in Machinists’ Tools or Supplies. We 
will be pleased to quote prices on Machinery 
Delivered in any part of the United States. Write 
for prices and catalogue to 


WW. PP. Davis, 





WORKS AT NORTH BLOOMFIELD, N. Y. 





C. H. COLLINGS. C. H. PRITCHARD. 


THE 


CONGER & COLLINGS MANTELCO. , 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
Stretches less and will transmit more power. 


9 AND 11 SOUTH WATER ST., 
CLEVELAND, ’O. 





teed superior to the best grades of oak-tanned. 


Parkin & Boswort 





ees Cera gy ee 72 & Laumnt, 


MANUFACTURERS OF 


Quick Return Drill Presses, 
SPEED LATHES AND CRAB WINCHES. 


Send for Circular and Price List. 


13 CHAMPLAIN STREET | 
CLEVELAND - - OHIO.| 








NEW AND IMPROVED 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 














{7-Inch Engine Lathes. | 
















Reliance Gauge Co., 
Manufacturers of 
INCREASE TWIST DRILLS, &c., 
Machine Bit Drills, 
Screw Driver Bits, 


827 Sheriff St., Cleveland, 0. 
The STAN DARD TOOL Co., 
CLEVELAND, OHIO, 
TAPER SHANK DRILLS ,. Zi ‘ 

Straight Shank Drills, 

et Se Shell Ream ers, 
Standard Cauges, 

Milline Cutters and Special 


Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 





“ SPECIAL STAMPERS OF SHEET METALS. 


We do Stamping and Pressing of Sheet Metals 
for all Classes of Work. Also Tinning, 
Galvanizing and Japanning. 

ALSO SOLE MANUFACTURERS OF 
Seamless Steel Buckets. 

Ask your dealer for the Avery Patent Seamless Steel 
Elev. Bucket. THE AVERY STAMPING CO., 
Successors to The Avery Elevator Bucket Co., 


Cleveland, 0., U. S. A. 


— io 
*~AVERYS + /} 
PERFE et) 

PATENTED a’ 


SEAMLESS STEELS : 
AL GORNERS ROUND ? 








8S” USE THE BEST. *4% 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
Why 21,000 have been Sold in Two Years. 


ist. Because it is simple and doesn’t require a mechanic 
to operate it. 

2d. Because the user can do his own repairing, parts 
being renewable at slight cost 

3d. Because it is Automatic and doesn’t make any claims 
it cannot fulfill. 


TRY ONE. 





a TM 





YOU WILL NEVER REGRET IT. 


MANUFACTURED BY 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 





REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 
— 
Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the | 
market. Send for price 
list. SUMMIT STREET, 


EMERY WHEEL MACHINERY. 


J.Wendell Cole, M. E. 


Manager of Pennsylvania 
and Southern Lake regions 
and the Northwest, for 
DETROIT EMERY WHEEL CO. 
Address: Box 84, Columbus, 

O., or P.O, box 152, Chicago. 
B® Hart’s Corundum-Emery 
heels. 








TOLEDO WIRE WORKS. 


F. Powell & Co., 
MANUFACTURERS OF 
COAL SCREENS, 
Wire Bank Railings, Plant Stands, Fire- 
Proof Lathing, &c. 
TOLEDO UHIO, 
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